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REMARKS 

Claims 1-5 and 8-20 are active in this application. Support for Claims 8-20 is found 
in Claims 1-5 and the specification as originally filed. No new matter is added by these 
amendments. 

Applicants wish to thank Examiner Rao and Prouty for the courteous discussion 
granted to the Applicants' undersigned representative on March 5, 2003. In this meeting, 
various amendments were discussed to address the rejections under 35 U.S.C. §112 first and 
second paragraphs, which are believed to be reflected in the claim amendments submitted 
herein. Therefore, reconsideration of the rejections and allowance of all pending claims is 
requested. 

Claims 1-5 have been rejected under 35 U.S.C. §112, first paragraph, as both not 
being adequately described or enabled by the specification. These rejections are traversed for 
the following reasons. 

Amended Claims 1-5 provide an isolated DNA coding for a protein comprising an 
amino acid sequence shown in SEQ ID NO: 2 (see Claim 1) or an isolated DNA comprising 
nucleotides 557-1 171 of SEQ ID NO: 1 (see Claim 2). Unquestionably these two claims are 
described and enabled by the specification which describes the structure of both SEQ ID NO: 
1 and SEQ ID NO: 2, see the Sequence Listing. 

With respect to the isolated DNA in Claim 1 5 the nucleotide sequence is one that 
hybridizes under stringent conditions to SEQ ID NO: 1, is not less than 70% homologous to 
SEQ ID NO: 1, and which has an activity of making the bacterium having the protein L- 
homoserine resistant. Provided with the nucleotide sequence in SEQ ID NO: 1 and the tools 
necessary to hybridize one DNA to another DNA and determine whether it has the necessary 
homology and activity is within the well-described knowledge available in the art. In support 
of this knowledge. Applicants submit herewith a selected portion from "Short Protocols in 
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Molecular Biology" unit 2.10, which describes hybridization analysis of DNA(third edition, 
Compendium of Methods From Current Protocols and Molecular Biology, Ausubel et al 
(eds.) John Wiley and Sons, Inc., New York). In addition, Applicants submit herewith a 
homology search with the rhtB sequence from E. coli using the BLAST and FASTA search 
engines as illustrative of the ability to ascertain the percent homology between two nucleotide 
sequences. 

With respect to the written description portion of this rejection, Applicants 
respectfully direct the Examiner's attention to the U.S. PTO "Synopsis of Application of 
Written Description Guidelines" and, in particular, Example 9 (a copy is attached for 
reference). 

In this Example a situation that is analogous to Claim 15 is presented. The conclusion 
is that the claim in the Example, which is similar to Claim 15 in terms of providing for a 
sequence which hybridizes imder stringent conditions to an allowable DNA, is adequately 
described. Thus, Claim 15 (and the claims dependent on Claim 15) is described because "a 
representative number of species is disclosed , since highly stringent hybridization conditions 
in combination with the coding function of DNA and the level of skill and knowledge in the 
art are adequate to determine that applicant was in possession of the claimed invention." 
(Example 9 of the "Synopsis"). 

In light of the foregoing. Applicants respectfully request that the two rejections under 
35 U.S.C. §112, first paragraph are withdrawn. 

Concerning the rejection of Claim 2 under 35 U.S.C. §112, second paragraph the 
phrase "xmder stringent conditions" from Claim 2 has been removed. With respect to Claim 
15, the phrase stringent conditions is defined as one which provides a sequence that is not 
less than 70% homologous to nucleotides 557-1171 of SEQ ID NO: 1. In light of the above 
discussion concerning hybridization and homology, the phrase "stringent conditions" is 
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readily understood and therefore is definite within the meaning of 35 U.S.C. §112, second 
paragraph in view of the general knowledge available in the art (see the above discussion). 
Withdrawal of this ground of rejection is requested. 

Applicants request that the rejection under 35 U.S.C. §101 over copending application 
No. 09/847,392 be held in abeyance because those claims have not yet been patented. 

The objections to Claims 2-5 and the rejection under 35 U.S.C. §101 are addressed by 
amendment. 
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Applicants submit that the present appHcation is ready for allowance. Early 

notification of such allowance is kindly requested. 

Respectfully submitted, 

OBLON, SPIVAK, McCLELLAND, 
MAffiR & NEUSTADT, P.C. 




Norman F. Obion 
Attorney of Record 
Registration No. 24,618 

Daniel J. Pereira, Ph.D. 
Registration No. 45,518 
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SYNOPSIS OF APPLICATION OF WRITTEN DESCRIPTION 



GUIDELINES 



It is assumed at this point in the analysis that the specification has been 
reviewed and an appropriate search of the claimed subject matter has been 
conducted. It is also assumed that the examiner has identified which features 
of the claimed invention are conventional taking into account the body of 
existing prior art. There is a strong presumption that an adequate written 
description of the claimed invention is present in the specification as filed. If 
the examiner determines that the application does not comply with the 
written description requirement, the examiner has the initial burden, after a 
thorough reading and evaluation of the content of the application, of 
presenting evidence or reasons why a person skilled in the art would not 
recognize that the written description of the invention provides support for 
the claims. It should also be noted that the test for an adequate written 
. description is separate and distinct from the test under the enablement 
criteria of 35 U.S.C. § 1 12 first paragraph. The absence of definitions or 
details for well-established terms or procedures should not be the basis of a 
rejection under 35 U.S.C. 1 1 2, para. 1 , for lack of adequate written 
description. Limitations may not, however, be imported into the claims from 
the specification. 

The following examples only describe how to determine whether the written 
description requirement of 35 U.S.C. 1 12, para. 1 is satisfied. Regardless of 



the outcome of that determination, Office personnel must complete the 
patentability determination under all the relevant statutory provisions of 
Title 35 of the U.S. Code. Once Office personnel have concluded analysis 
of the claimed invention under all the statutory provisions, including 35 
U.S.C. 101, 112, 102, and 103, they should review all the proposed 
rejections and their bases to confirm their coirectness. Only then should any 
rejection be imposed in an Office action. The Office action should 
clearly communicate the findings, conclusions, and reasons which 
support them. When possible, the Office action should offer helpftil 
suggestions on how to overcome rejections. 



Written Description Amended 
or New Claims, or Claims Asserting 

the Benefit of an Earlier Filing Date 

Decision Tree 



For each new or amended claim or claim 
asserting the benefit of an earlier filing date, 
determine the scope of the claim as compared to 
the original c]aim(s) and/or the earliest priority 
or benefit application disclosure. For each 
broader/narrower element follow appropriate 
branch. 



J 



Same 
Scope 



Meets Written 
Description 



Scope 
Narrower 



Scope 
Broader 



Yes 



If the claim adds additional 
limitations not present in the 
original claim, is there express or 
inherent or implicit support for 
the claim as a whole? Inherency is 
established by evidence which 
will indicate that the apparently 
missing descriptive matter is 
necessarily present in the original 
disclosure and would so be 
recognized by one of skill in the 
art. 



Is an element (s) 
missing from the 
claim? 



No 



Is there express, 
^ inherent or implicit 
support for the claim 
as a whole? 



Yes 




No 



Is the missing element (s) 
described by applicant as being an 
essential or critical feature of the 
new claim as a whole? 



Yes 




^^^^ 



Yes 



No 



Meets 

Written 

Description 



Make a Written Description 
Rejection or deny benefit of the 
earlier application's filing date. 



Make a Written 
Description 
Rejection or deny 
benefit of the earlier 
application's filing 
date . 
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Written Description 
Original Claims 



—Decision Tree— 



Review the fiill content of the specification and identify features 
that applicant has indicated as being essential to the 
operation/fianction of the claimed invention. Identify which 
features of the claimed invention are conventional taking into 
account the level of general knowledge and skill in the art. 



Review the language of each claim to ascertain the meaning of the 
terms used and whether the language serves as a limitation on the 
claim. Interpret the claimed invention as a whole giving the claim its 
broadest reasonable interpretation in light of and consistent with the 
written description and the prior art. Characterize whether the claim is 
drawn to a single embodiment or species or drawn to a genus. 



First evaluate the claims to a species. Thereafter evaluate each 
claim drawn to a genus (see genus analysis below). If there are no 
claims to a single embodiment or species, do the species analysis 
below for a reasonable number of disclosed species or specific 
embodiments before proceeding to the genus analysis. 



Conduct a thorough search of the prior art. 



Single embodiment 
or Species analysis 



Actual reduction to practice of the 
claimed invention or disclosed 
species or embodiment. 



Yes 



Meets Written 
Description 



V 



No 



Go to Next page 
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Written Description 
Original Claims 



"Decision Tree- 



Clear depiction of the 
claimed invention or 
disclosed species in 
detailed drawings 



Yes 



Meets Written 
Description 



No 



Complete structure of a 

claimed or disclosed 
product or complete acts 
of a claimed or disclosed 
process disclosed? 



Meets written 
description 



Yes 



No 



Consider all disclosed distinguishing identifying 
characteristics such as: 

A; Partial structure 

B: Physical and/or chemical properties 

C: Functional characteristics 

D: Known or disclosed correlation 
between structure and function 

E: Method of making 

F: Combinations of A-E, 
Weigh all factors in view of the level of skill and the 
knowledge in the art and in light of and consistent with 
the written description. Determine if one of skill in the art 
would recognize from the disclosure that applicant was in 
possession of the claimed invention. 



Meets written 
description 



Yes 



No 

i 

Reject under 35 U.S.C. 112, 
first paragraph as lacking an 
adequate written description 
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Written Description 



Original Claims 



Decision Tree 
—Page 3— 

GenMS Analysis 



Determine whether the art indicates substantial 
variation among the species within the genus of 
the claimed subject matter. 



Is there is a representative number of 
species implicitly or explicitly disclosed? 
What is a representative number of species 
depends on whether one of skill in the art 
would recognize that applicant was in 
possession of the necessary common 
attributes or features of the elements 
possessed by the members of the genus in 
view of the species disclosed or claimed. 



Yes 



Meets Written 
Description 



No 



Make a rejection under 35 
use 1 12 first paragraph as 
lacking written description. 
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e.g. expression vectors, the necessary common attribute is the ORF (SEQ ID 
NO: 2). 

Weighing all factors including (1) that the full length ORF (SEQ ID 
NO: 2) is disclosed and (2) that any substantial variability within the genus 
arises due to addition of elements that are not part of the inventor's 
particular contribution, taken in view of the level of knowledge and skill in 
the art, one skilled in the art would recognize from the disclosure that the 
applicant was in possession of the genus of DNAs that comprise SEQ ID 
NO: 2. 

Conclusion: The written description requirement is satisfied. 
Example 9: Hybridization 

Specification: The specification discloses a single cDNA ( SEQ ID N0:1) 
which encodes a protein that binds to a dopamine receptor and stimulates 
adenylate cyclase activity. The specification includes an example wherein 
the complement of SEQ ID NO: 1 was used under highly stringent 
hybridization conditions (6XSSC and 65 degrees Celsius) for the isolation 
of nucleic acids that encode proteins that bind to dopamine receptor and 
stimulate adenylate cyclase activity. The hybridizing nucleic acids were not 
sequenced. They were expressed and several were shown to encode proteins 
that bind to a dopamine receptor and stimulate adenylate cyclase activity. 
These sequences may or may not be the same as SEQ ID NO: 1 . 

Claim: 

An isolated nucleic acid that specifically hybridizes under highly stringent 
conditions to the complement of the sequence set forth in SEQ ID NO: 1, 
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wherein said nucleic acid encodes a protein that binds to a dopamine 
receptor and stimulates adenylate cyclase activity. 

Analysis: 

A review of the full content of the specification indicates that the 
essential feature of the claimed invention is the isolated nucleic acid that 
hybridizes to SEQ ID NO: 1 under highly stringent conditions and encodes a 
protein with a specific function. The art indicates that hybridization 
techniques using a known DNA as a probe under highly stringent conditions 
were conventional in the art at the time of filing. 

The claim is drawn to a genus of nucleic acids all of which must 
hybridize with SEQ ID NO: 1 and must encode a protein with a specific 
activity. 

The search of the prior art indicates that SEQ ID NO: 1 is novel and 
unobvious. 

There is a single species disclosed (a molecule consisfing of SEQ ID 
NO: 1) that is within the scope of the claimed genus. 

There is actual reduction to practice of the disclosed species. 

Now turning to the genus analysis, a person of skill in the art would 
not expect substantial variation among species encompassed within the 
scope of the claims because the highly stringent hybridization conditions set 
forth in the claim yield structurally similar DNAs. Thus, a representative 
number of species is disclosed, since highly stringent hybridization 
conditions in combination with the coding function of DNA and the level of 
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skill and knowledge in the art are adequate to determine that applicant 
in possession of the claimed invention. 

Conclusion: The claimed invention is adequately described. 
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UNIT 2.10 




BASIC 
PkOTOCOL 



PrepBfst!M ana 
Anafysis of DNA 



The principle of hybridization auajyas is that a smuk-strandcd DNA or RNA 
mokculc of defined sequence (the '^robe" which is usually labeled) can base-pair 
to a second DMA or RNA molecule that Ss immobilized and contains a complcnicai- 
taiy sequence (the **tiigei*'), with die stability of the hybrid d^ding on the extent 
of basepairihg that occuis. The technique permits detection of single<opy genes in 
complex genomes. 

HYBRIDIZATION ANALYSIS OF A DMA BLOT WITH A RADIOLABELED 
DNA PROBE 

This protocol is suitable for hybridization analysis of Southern transfer (unttzpa) 
and dot and slot blots (ujfirzQs) with a radioactively labeled DNA probe 100 to lOOO 
bp in length. 

Mattriah (see appendix} for hems with 0 

Probe DNA labeled to a speciiic activity >1 X 10* dpm/fig 
✓ Aqueous prehybridizafion/hybridiaation (APH) solntion. loom teropemtuio 
and^S'X: 

2xss<:yo.i%(w/v)SDs 

OJZX SSC/ai^ (w/y) SDS» room temperature and 42*C 
0.1>< SSCVO.l^ (w^) SDS, 6«*C • 
«/2xaDd6xSSC 

Hybridization oven (e.g., HybridiserHB-I, Techne) or 68*C water bath or 
incubator 

Hybridi2atiion tube or sealable bag and beat sealer 

I. Wet a membrane carrying immobilized DNA in fix SSC 

Z Place the membrane^ DNA-side-up, m a hybridistation tube and add -t ml APH 
solution per 10 cnr^ of membrane. Incubate 3 hr in hybridization oven with 
sotaiion at 68*C- 

For c nylon mtmbmnt. prtkyhfidizfi JS mia wiih 68^C, prehybridimhnfhybrl^- 
lion solution. See Table 2,10,1 for o^hyhrldizmlcn solutions ondTabU 2J0,2 for 
altenumve blocking reagents.. 

3, Just before the end of the prehybridization incubation, denature probe DNA 10 
min at lOCC Place in ice. 



Table High-SaB Solutions Used fn Hybritfizaiion Analysis 



Stock solution 



Cony>oulioa 



20XSSC 
iOXSSP^ 
Phosphate £ohitioii'^ 



3.0 M N3Cl/a3 M irisodjum cdtnte 

3i5 M NaCl«l.2 M NaH2PO4Al.02 M EDTA, pH 7.7 



•SSC B^y be wplaccd wlU» Iho iiwie coikxiitnlten of SS?E b «^ 

^tojve 134gNitaHPOa.7HaO b I Uler wicr. then hdd4ii>l SS« HjPO^.Thc naultfng wlaiionli 1 M 



Short Pr<itAcoU In Mo)«cular BWlegy 
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Table Z1 0,2 AttcmatlvBS to Denhardt/Denetured Sajinon Sperrn DNA as Bbdcing 
Agents tn DMA Hybrldbietion' 



Blocking agent 



CORVpositiaa 



Scorage&fldusc 



BLOTTO 
Hcpfirin 

(pordne grade H) 
YciistlRNA 
Homopotymer DNA 



S% (w/v) Doofoi dried iAiWO.02% 
(w/v)NaN3inH20 

50nifi/Bain4xSSC 



Suwe m 4^ vsc at 4% rmal 
conccnl radon 

Stati St 4''C Ibc ot 500 pg/ml with 
dftxton sulfate or 50 (ig/ml without 

Store at 4'C; uscut 100 



lOmg/niliaHTO 

water; appropriate tajgcts: poMA) 
for AT^iich DNA. potyCQ for GO 
rich DNA 

Thlt Ubk ii basc4 on Bmwn (t^ I) whh peimlttlofi BIOS S^wdtific hjblasl«iu 



fhbte 2.10,3 Faoiors InAuenclna Hybrid $tabt% and Hybridization Ralo^ 



F&fitcr 



InflucxioB 



A. Hybrid subOiQr^ 
XonSc mngtb 

BasecoinposittQit 

De$(Abf Uzlng ae«^ 

MJsmatchtd base pairs 
Duplex lertgih 

Tcfhporatuie 

Ionic sticfigth 
Desiabilizii^ agenu 

Mitimntched base pwre 

Duplex kflgth 
Vbcooty 

Z^olie complexity 
Base coni portion 
PH 



7m increases 16^*C for each lO-fold incrca$e In rooiMvaJenT cations 
boween aOI and OAC M 

Arba$e paiiS t^c less stable tbM CCb»e pairs In ftq>icous solutions 
contamUigNaC 

Each ISJi oT fomianiide Tcduces tbc Tn by about 0^*C fora 
D]^-DNA fayfarid. 6 M urea nsduees (ht 7*0 by about 30°C 
TMiSicduccdby I'XZforcach l^of tmsnrkatcbiag 
Neefi^k cITcci with probes >500 bp 



MaxJnnua tuc occuis at 20-25^ bdow 7m Tot DKA-DNA hybrids. 
!0-irC bcJow for DNA-RKA hybrids 
Opd/nal hybridbuSon rare M 1 .5 M Na^ 
50% formamidc has oo effect, but hl^ier or lower oooctfttrAUons 
reduce the byhndization rate 

Each } 0% of mismaiehins icduces the hytvidi2atJoa late by a 
factor of two 

Hybn^zatioD rate is directly propooiotial lo duplex length 
Increased visoosily in«r«a5es the rat9 of membrane hybridization; 
10% dextraa ^glfotc increases mc by foctor often 
Rcpcdiive «e^uenccs Increase ihc hybfiditation nuo 
Unlc effect 

Liidc effect between pH 5.0 aad pH 9.0 

This table irbiLSuloaB^oWA (1991) wttft pcmvUsloo mOS Sc(csd&: l^ibtUttert. 
^Tbcie bfinw been icluivdy few iUdiet of ibc fbctors inHuenciag mffiibnmc byhridl2aiiaa !q scvcqI tn»tm» 
cxtrapoliiirans vo ntsAt inm what Is JcoOwa about soJettOa faybridizatioA. This is probably RliobJc for hybdd 
siabiiicy, less £o for hybrkBzatiooniii;. 



4- Potir the APH solution from the hybridkaiion tube and replace with an equal 
volume of prewarmed APH solution. Add denatured prol^e and incubare 
with rotation overnight at 68*C. 

if the specific activity efthtpwht is JO^ ^pm/^g* ttse JOn^/mi probt; ^lltsJx 2(fi 
dpm/jxg, use 2 n^/ml 

See Thble 7 J 0,3 for factors cffectbt^ hybrid stability and hybridizaiion rate. 




Pi^paratiott and 
Aiwlysis olOHA 



$bQrt Protocol! b« Moieeular Bkthkgy 
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Preparation aifd 
Anatysb of DNA 

Po^d 2*38 



Table 2.10.4 Tro(ible$hoo8ng Guldd krr DNA Blotting and Hybritfizatjon Analysts" 



ProtOem 



PoorsfgnsJ 



Sotation 



Probe sped fic acdvity TOO ^ow 
Inad«quAic dcpurittttton 
Inadequate transfer buflter 



Not enough uri^et DNA 

Poor imiDobaiizatioA of DNA 
Ttwftfer linM too shon 
Inefiici«At transfer system 
Probe concentration lOO tow 



Tooom^dete denBturatioa of probe 

!iioon^>lete denaDintion of target 
DNA 



Blocking ascDb inrerfenog with 
the t3];gct»probe iAMactloD 

Rn&l waxh Mm too striogenl 



tjtybddiziulon tempemiuxc coo low 
withenRNA probe 

KybddiXation tine loo ibon 



Inappropriate ZDembraDC 



Check bbeHnz protocol if fpcciQe 

activiiy IS <I0 dpm/^ 

Chede depuTinmion if traAsfcr of , 

DNA>5U>S3pooii 

1 . Check that ZOX SSC has beeo used 
as the transfer solutian If sma]] DNA 
fragments arc ictsined mcfficjcad^' 
wtien traasfcrring to nitrocellulose. 

2. "With same brands of nylon 
mcmfamic, odd 1 inM Sarko^yl 10 die 
transfer boifcL 

3. Try aUcalifle blotting to a posttively 
diafged nylon membfjmc. 

Refer to text for recommendations 
lessordtng Dmouiit of taisct DNA to 
load p«r bloL 

See reeormneodatig&s (a w/ir2.9A 
oommeotary. 

See reoomrncndatiofis ia AM 
oommentofy, 

• Cofudder vocuum blotting os en 
altemmive to capill^ tmnsfcL 

I.QicckthattbecofToct axnoufitof 
DNa has been ttscd in the bbcKng 
reaction 

Z Check recoveiy of the probe after 
.removal of uoiiicorpOTBted 
nucleotides. 

3. Use ira doURU) sulfjiie in the 
nytiidlzatioD sohition. 

4. Change to a iinj^-stiandcd probe* 
tn rcannealitts of a double-stranded 
probe teduccs Its efCeet^ie 
concentradoa to 2ero niter 
hybrtdlzadOA for 8 he 

DeoAtmt a$ described in the protocols. 

YHien dot or £lot blottins, uxetho 
double den^fation methods 
described In wvr 2,Afr. or blot onto 
positively chaijcd nylon. 

Zr using a nylon membrane, leave the 
blocking agents ottf of ibe 
hybridizadoo sohitlon. 
U«e £ lower lempertiiuro or higher ssi\\ 
conccDtratJorv If nccuttr^ cstinuitc 
Tm as dCMtibed in VHiT 6.4, 
Increase hybridUunt^ tempetature to 

in the presence of forniamlde 
(sec Alternate Protocol). 

If osiq$ fonffmnudc with a DNA 
probe, incressc the hybndixattoD dmc 
to24hiL 

Check ibe target molecules are not too 
sbon to be retained c£Gdeoily by tlw 
membrane type (see Table %S>, I), 
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TOIe 2.ia4 TfOuWeshooCng GuWe for DMA BteiiJng and Hybri^fizatoi Analysis^, 
costinued 



Problem 



Possible C3tf8C^ 



Sohitioa 



Problems with clecCfObloiiilig 



Spotty tiQckground Unlocoiporated Dudc^tkks not 
removed ftomtobcJcdprob* 
Panidcs.te the bybridiafidoo buffer 
j^gnrose dried on the iDciJibiW& 

Batdns or UV crouUnVlDg'whea 
nAciintHYUtd contains Mgb sail 

Patchy or fieneraUy InJOffwucnt blodWnfi afiftflts 
tigh background 

Part of Uic membrunc wiis allowed 
(o (fay out daring hybridizfilion or 

McmbnciBS iidh«l«d during 
hybridiztfjon ot washing 



Bubbles in a hybridizatiot) bag 

VAiUs Of bybildlinlion bag 
collapsed on 10 munbrano 
Not enough wdSh solution 

Hybridiutioii tempmivi^ >^ 
low with wiRN/^ probe 

Fonminide needs to be dei ofl l « td 



L4ibclcd |tf Obe mofecutes are leo 
short 



Protto concemratioo too high 

Inadcquaie prchybridii&doa 

pr^ not dcoslured 
Iniy>propriai£ mcmbrttno typt 

Hybridization with dextran sulfate 



Make sure no bubbles are trapped in 
^ mier-^aper stack. Soak Ihe filter 
papc;$ thoroughly in TBIS before 
assembling the btOL Used uncharged 
rather than charged nylon. 
J^llow protocols described in unttj^. 

Rltcf the itlcvant soUitJonCs). 
mcmbrano In 2x S5C after 

blOtUnfi. 

Rinse membrane in 2X SSC afWr 
Uotting. 

5eo text fbr of discussion of 
extra/alierAttdve blocking ngeats. 
Avoid by increastng the volume of 
sohillons if neeessoiy. 

Do not hybrids^ too many 
membranes fit ooce (ten minigol blofS 
for a hyfa«idiZBtion tube, two fot a bag 
js maxirmini). 

)f using a bngi fill complete^ so there 
are no bubbles* 

Use a ^^ff plastic bag: fncrease 
volume of hybridizailon sohilion. 
ldC(«Dse voloiM of wash solinioa lo 2 
ml/lO ctf? of membnm 
lncic«Se byfandtzmion lempenUuro to 
65**C in the presenee of fonnamide 
(see /atcniate Protocol), 
Although Commercial formuir^de 7s 
UEuaUy sslisfattorytbackgnnind moy 
be reduced by dcionS^ng Immediaicty 
before uso. 

1. Use a 'Vbbeled probe as soon sx 
possible after labeling* as radiclysis 
can result in Cragfoentatlon. 

2. Reduce amount of DNaselusedin 
nick translalion 15>. 
Chedc thai iho correct amouot of 
DNA has been used in ibo labeling 
rcactioTk 

Prehybridize for &t least 3 hr with 
fiiiroeeUulaSQ or 1 S nun for nylon. 
Dcnatare ns described in the protocols. 
If using a DOfiradiocative label, check 
dial the membrane is oompadble witb 
the detection system. 
Dextran ndfalc somc^nies causes 
bsckstovod hybridization. Piece the 
membrane between Schleicher and 
Schuell no.-589 WH paper during 
hybridiiaiagn, and moeasc volume of 
hybridlaaiion sohstion (inchnling 
dcxtran sulfate) by 2-5%. 




ccntintied 



Preparattofi find 
AoafysJscfPNA 



Pogc 2^39 
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Preparathn 
Analysis of DMA 



Pfige 2-40 



Ibble 2«10»4 TVoubleshootii^ Qwde for DNiA Blotting and H^fN^zation Anatysb'^ 



ProbkOT 



Possible caus^ 



SololieB 



Extn bands 



Nonspecific 
b&d^UAd m one 
Of fttorc tmciu 



Not Cfiough la w(ub soiiitioiis 

Ploal wash was not 5trvig«m 
enough 

Fh>be coflcains ivoQspcdfic 
sequcncci (e^ vcaor DMA) 
Ihfgei DNA 13 ooe complctdy 
fesUiction digested 
FoTflumklp not used wjUi an RNA 
probe 



Prob& IS coociflunMcd with 
genomic DNA 



final did oot appno&ch ihe 
<tosjfed ^DSCftcy 

Probe too sbon 



Csnnot remove probe 
after hybridizaticn 

Decree in signal in- 
ceusity whea rt;piobed 



Mcmhrane dxicd out afitr 

Poor rctcndon of uisct DNA 
<luruig prohe dripping 



Check the solutiojis arc made up 
coiYoCily. 

Uxt a higher tempcranue or Sower salt 

concentration. If necessary. estliniHo 

Tm as described in Uhvr d;^. 

Purify shoitoAt fragmefli thai conaliu 

the dcstred stqucnco. 

Chcdc the iciiizicUon <li|cstioo {iMif 

}U^*DNA hybrids are iclaJvely 
suoti$ bit ars destablllzi^ if 
fonsamldd is used la 
hyhridizAtion solutioD. 
Check purification of probe DNA. 
The problfim moms«v«rc wh^ 
probes we IfibcScd ^ rsndom 
priotioe, Change (o nicZc tnmsloUon. 

See tcxi for or cHscusston of 

TJ«» a higher tempemtuit or lower salt 
conccmiatloA. ff ncccssa^p estimoie 
7m as dcacribed in ^AVj 
Son^ctmies a problem with proh«s 
bbeled by nuidom priming. Change 
£0 fticb tzanslotioiL 

Malce sw^ ihc membraitc is stonsd 
jnoist between hybridizattcai and 
stripping. 

U Check callbratioo of U V soufco if 
Cross-linking on nylon, 
2. a less hanh stripping method 
(support protPOoJX 



^ibln e^ch OAc^ory. possible muses An: fitted in dcacauAg onter arimdatftod. 

5. Poor out tht APH solution and add an equal volume of 2x SSC/OA% SDS* 
Incubate with rotation 10 nun ai room temperature. Change ihe wash ioltnion 
afterf mill. 

To reduce backgrvun^ b may be beneficial to increase th^ votume ef the wash 
sciuthiu J00%^ 

6. Replace the wash soJuiion with an equal volunie of 0^ SSC/OA% SDS and 
incubate wjth roiaijon 10 min at room tCTnp«ati2r&. Change the wash solution 
afcer 5 nun (low-stringency wash). 

7. If desired, cany out two IS-znin modexate-stringency washes using 4Z*C 0,2x 
SSC/0.1% SDS. 

8. If dcsired» cany out two l5-min high-stiingericy washes using 68**C 0 Ix 

ssao.i%sbs. 

9. Pour off the final wash soluiion^ rinse the nwrobranc in 2x SSC at room 
temperaiure, and blot excess liquid. Wrap in plastic wrap. Autoradiograph* 

jDo not allow ihe membrane to dry out if it is to be rtp/obtd. See Table Zi<k4 for 
nvubteshootin^. 
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HYBRIDIZATION ANALYSIS OF A DNA BLOT WITH A lUDIOLABELED 
RNA PROBE 

Purified RNA polymemses from bacteriophages such as T3. and T7 {vmSM) 
aie' very efficient at synches'aing RNA in vitio from DNA sequences cloned 
downstream <rf the appropriate phage proraoter (Little and Jackson, 1987), If a 
radiolabeled ribonucleotic^ is added to the reaction mixture* the polymerase syn- 
thesizes several micrograms of uniformly labeled single-stranded RNA with specific 
activities SIO' dpro/|ig. The hybridization procedure is suitable for both nitrocellu- 
lose and nylon membranefi, though backgrounds may be higher with nylon. 

Motional Maiedab (also set Basic Protocol; see APfENbtXifor hems with 0 

/TE buffer, pH«.0 
/ Labeling buffer 
y Nucleotide mix 

/ 200 rhM dllhiothreitol (DTT), freshly prepared 

20 U/|ll human placental ribonudease inhibitor 

(ccp'^JUTP, 20 mCi/ml (800 C5/mmol) or 10 mCi/ml (400 Ci/mraol) 

5P6 or T7 RNA polymerase (twrrsJ) 
/ RNase-frec DNasel 
✓ 0.25MEPTA.pH8i) 

/ Formamide prehybridizalion/hybridizallan (FPH) solution 

/ 2x SSC contaiiung 25 ^ig/ml RNase A + 1 0 U/rol RNase Tl (t/wr 3L «) 

1. Digest cloned DNA (see Table 2,10.5 for suitable vectors) for the sequence to 
be transcribed ^vith a lesiiictioa endonuclease to linearize and mtroduce an 
endpoint for RKA synthesis. Purify die DNA by phenol extraction and ethanol 
precipitation and resuspend in TB buffer, pH 8.0> at a coacentraiion of 1 mg^. 

2. Mix the f oUo^ng at room temperature: 

4 ^illabeling buffer 
1 ,5 |il nucleotide mix 
lMl200niMErrr 

1 |Lil (20 U) human placental ribonuciease inhibitor 

2 \xg pufifted plasmid DNA from Step 1 
100 to 200 |ia la-^]UTP 

H^O to a final volume of 20 (il. 



Table 2.1 03 Selection ol Cloning Vectors Incorporating Promoters tor 
Bacteriophage RNA Polymemscs 



Vector 


Size (bp) 


Msrkcn" 


ProTDolcrs 


pBlucscdpi 


2950 


amp, tocZ' 


T3»T7 


pGGM senes 


W6-3223 


aqip,tec7 


SPd,T7 


pGEMEX-1 


4200 


funp 




pS ELECT-! 


5422 


leu i^cZ" 


SF6. T7 


pSPja. 19.64,65 




^P 


SF6 


pSP70, 71. 72,73 


2417-2464 




SP6,T7 


pSPORTI 


4I0» 


fimp.ZocZ' 


SP6.T7 


pT3/r7suies 


2700*2950 


»mp./ac^ 


73. T7 


pWEI5 


saoo 


«n\p,oeo 


T3,T7 


pWEl6 


8^ 


fiTnp.dhfr 


T3,T7 



AITBRNATE 
PROTOCOL 




Pttpsr^Uon and 
AnafystsofPNA 

Poge 2-A\ 
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Preparatfcn end 
Anaiyiis cf PNA 



3. Add 5 U of SP6 or T7 RNA polymerase. Incubate 1 hr ai 4(K: for SP6 
polymerase or at 37X for T7 polymerase. 

4. Add 2 U RNase-free DNase I and incubate 10 min at 37*^:. Stop the reaction 
by adding 2 pi of 0:^5 M EDIA. pH 8.0. 

5. Measure the specific activity of the RNA by acid precipitation and Ttmove 
unincoiporated nucleotides by the spin-column procedure VNrrsA. Store labeled 
probe up to 2 days at -20**C 

The specific activity should be ai least 7xJ0^ dpm/jdg, p/^fentbty >i(fi dpm/flg. 

6. Prehybridize in FPH solution and incubate 3 hr at 42*C 

7. Replace the ]FPH solution With an equal voluma of fr^h prcwarmed solution. 
Add the labeled probe to a concentration oh to 5 ng^ and incubate ovcnugbt 
with rotation at 42*C 

Cany outtwo 1 0-min low-stringency washes in 2xSSC/0.1% at room tempeta- 
tuie. 

$, Replace the wash solution with an equal volume of2xSSC containing 25 ^g/ml 
KNase A + 10 U/ml RNasc Tl; incubate with rcmiion for 30 rain at room 
temperature* 

10. Carry out moderate- and hi^h-stringency washes as desired, rinse the membrane 
in 2x SSC, and set up autoradiography. 

REMOVAL OF PROBES FROM MYBS^IDlZED MEMBifUHES 

If the DNA has been immobilized on the membran© by UV crosslinkirtg (for 
unchat:gcd nylon membranes) or by alkaline transfer (for positively charged nylon), 
the covalcnt matrix-iai^gci DNA interaction is much stronger than the hydrogen- 
bonded target-probe interaction, so ir is possible to remove (or "strip ofT) the 
hybridized probe. 

AMHcnal MaUriats (also se^i Basic Protocol; see ju^penddl ifor items with 0 
/ Mild stripping solution 
/ Moderate stripping solution 
/0.4MNaOH 

0.1%(w/v)SDS»100*t: 

la. Mild ireaimenL' \feh the membrane m several hundred miUilitcre of mild 
stripping solution for 2 hr at 65*C 

lb. Moderote rreotment: Wash the membrane in 0,4 M NaOH for 30 rain ai 45*C. 
TTJCn xinse twice in several hundred millUiters of moderate stripping solution 
for 10 min at room temperature, 

Ic. Har^h trcatmau: Pourscvcral hundred milliliters of boiling04% SDS onto the 
membrane. Cool to room temperature. 

If a membrant is to be reprobed. it must noi be allowed fo dry OM between 
hybridization and stripping. 

2. Place membrane on a sheet of dry Whatman 3MM filler paper and blot excess 
liquid with a second sheet. Wrap the membrane in plastic wrap and set up 
autoradiography, 

y signal is siiU seen after autaradla^raph^ rewash u$in$ harsher conditions. 
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3. Thenieixibx^mecannowberehybndizAdordncdandsi red at room temperature 
for later use. 

Reference: Dyson, N J, 1991, 
Contributor: Terry Brown 



Pys-flfacoJioim of ©Iflg|©fi^wcIle(a4DdIes U&m§ 
BenaimmQ PoJyaciryllomide Qel Bleclmpho\resh 

This method is useAi] for pun 5^ng oligonucleotides because of its5peed, simplicity, 
and liigh i^lution. Although yields tend to be low (<S0% of applied snmple), ihc 
amount of nuuerial recovered is usually far in excess of that required for most 
naolccular biology applications. Tills procedure is ^Jso useful for isotadng small 
RNAs or other single-stranded polynucleotides. 

MaUdab (see appendix i for Itemswith <) 
Concentrated antfnonium hydroxide 

✓ lOx and Ix TB£ electrophoresis buffer, pH S 

✓ 40% aciylarmde/2% bisacrylanude 
HEMEb 

Urea 

✓ 10^ ammonium persulfate 
/ 2x fonnamide loading buffer 
/ 03 M sodium aceute, pH 7^ 
/ TE buffer (<^tionaD 

"niin-lflycr chromatography CTLQ plate with fluoicsccnt indicator (e.g.. 
Silica Gel P-254 or IB-F) 

1 . Elute the synthe^zed oligonucleotides from the controlled^pore glass columns 
With concentrated ammonium hydroxide, He^ >5 hr at 55*CL 

The ctuticn stip if normaUy performed by the auiomaied DNA xynfhtsittJi The 
synlhesiztd cU^iinvtcleotid^s used in this procedure ihoutd not comabi a S* nityl 
group. 

2. IVansfer (he sample to microcentrifuge tubeSi lyophilize in a Speedvac evapo- 
raior, and rcsuspend the pellet in 0^ ml water. 

3. Assemble gel casting apparatus (ttwnr x^. Prepare appropriate gel solution 
(Table ZUJ). F6r a gel of 10 cm X 16 cm X 1,6 mm, mix the following in a 
side-ann flask: 

25^ g uxea (final concentration 7 M) 

6 ml 10 X TBB electrophoresis buffer 

A0% &crytamide/2% bisacrylomide solution (desired amount) 

H2O to 60 ml 

Degas 1 0 nun and add 200 fU of 1 0% ammonium persul^te and 30 pi T£M£D. 
Mix and pour the gel. Allow the gel to polymerize >30 min at room temperature. 

4» Remove the comb and attach the plates to the electrophoresis tank. Ell the top 
and bottom troughs with IxTBEbuffec 



M5/C 
PROTOCXiL 




Pr^pttr^tiOn and 
Analysis of DHA 



Short ^otocob Ito Melocular ^logjr 



BLASTP 2.0.11 |JaD-20.2000) 

DTogrBBE-. Nucleic Acias Res. 25:3389.34 02. 



pTograns* « 

Ouery- ?igR no aescription 
(206 letters) 



Seaxctiisg . 



. . . . dooe 

Score E 

(bits) J?Bl»e 



Se,»eiices pred«clDg significant elisnnents: 

s«issnev:P27SI7:BBTB_EC01,I """""J't^^^r.'.J l^e laclo" ^mI"'.:: "3 MS' 

s«issne«:0Bi3B«;ilHTB_S»lTI Ho.oseTine/bo»oMri^^^ ,53 j,.,. 

treBbln*«:M414159!*J4H159_«6 8^"= 1.^" iypotbet... 271 66-72 

txa,.bj:«E0O5613:»E005613 13 9«l.e: -ylsK . jjl 7e.57 

tr.»bl!»E004104!AE004104_3 gene: VC0136 . P^«^«J .typptbetic . . . 17S 86-43 

treBbl:*E(i04S371*EOC4S37_6 gene: '''t;" ' * ?: B„„hir obi^B le . . . 133 2e-30 

trcinbl!*P002CCi:*P003001_136 gene: "Blr-m . . . 3^-26 
tre»bln.v:*L5917B9!S«E5917B9_263 gene: SBC01B51 .^P^ 

tre»bl!»BI)08S57:»E008957_7 gene: ^5" • """^ pi^anct : -AGBp... US 7e-25 

tTe»bi:AE007905 1 »E007985_4 gene: "^^J-PtT-^^i.^nSoBOSei ine/ . . . 1" le » 

tre»bi:»E80914 0 :*E«09140_ll gene: ThtB . proanc .»cR.C_... m 

treBbl!kE00B106!»EC08a06_4 gene: AGB C 3421 . P ... m, <e-23 

tre»bl:JkP003013!»P«03013_206 gene: '"^l"",' , . " oa.ct : TOT... !«« 5«>-23 

tre»bl»e«!»1.591792:SBE591792_4« S'"' = J^^t'. J^fc^B lamily ... 107 le-22 

treBbl!AE009276:»E«OJ276_5 gene: V j?3SJ"prod„ct : -AGB.L.. . . 107 le-22 

tre»bl!*E0«8336!»E00B336_« gene: '^^'-^T^^ p;oSict : -conserved... 106 46-22 

tr6n>bllAE082037 :*E002037_12 gene: 1. !"*^"„rti»obi»» lo .. . 103 2e-Zl 

treBbi:AP083005!»r003005_190 S'^^'f/*"! /„Vd" • " 

tr6»bi:AL64 6059 :»b646O59_37 gene: -BScm , Prodvc j„ 

tTeBbl:»P002995 !»r80299S_14B gene »118653 . »e" ^^^^ 

tre».bl!»EOOS053 :»E0»9O53_l gene: »"t"„„a»ct : 'JCH C ... 100 3e.20 

tre»bi:AE008019 :»E008019_a gene: «»-Jri"J,;aS^?r.iypotbeTi;- . . 99 4e-28 

tre»bi:*E004864 :»E004 8 64_7 gene: ' ,^1! p„i„ct : 'AGB C_. . . 97 3e.l9 

tre»bi;kE008188!»EtlO«180_5 gene: "S . • ^^a'ct i 'bypolbe... 95 86-19 

tre»blne»:»E81357«!*E013570_2 9"«= '«»"".•. ''J.^xhizobinB lo. . . 95 le-lS 

treBbi:»P003012!AP003012 111 gene: •.117642 . "^^V: -conserv... 95 16-18 

trenblne»!»E0l0867:»B010867_l S6ne: M1855 . proco ^^^^ ^^.^j 

tr6»bl!AE004079:iE004079_6 gene: '^''^^erj.rhi.cbinn lo .. • 94 2e-18 

tr6,.bl!»F0C3004!Xr0fi30O4_2OI eebe: Bjl461^. «^^^J=J*etln» lo. . . 93 36-18 

treBbl!*P003O08:AE(IO3OO8_191 gene: "J J"" . ' i,iod«ia . . . 93 46-18 

tr6»bi:»P001508 !»P001S08_152 gene: -^0429 Bacl^^^^^ .pHOBABbE . . . 92 76-18 

tr6»bl!AL646057 :Al646057_73 gene: J j'J^p^aBct : 'PROB... 92 96-18 

tieBblne»:A1672112 :i.LO6721l2_lJ0 S*"" "'^jl^'^^^^hi^biUB lo. . . 91 16.17 

tx6»bl!AP003012 :AP003012_311 gene: '"J'"" "Vd"cV: "effli.. ... » l""" 

tx6»bln6«:AE005687!AE0056 7 3 gene cm^^^ . PBOBABbE . . . 91 26.17 

tre»bl!AL646065:AL64.6065_14 gene: "Scl520 l" .pjoBABbE... 90 26-17 

txeBbi:AL646084 :AL6460B4_42 gene: '^^P" J? ' j"\„texiu» t . . . 90 46-17 

tx6BbltAB016260:AB016260_m gene:. io t • j„„ t„„ . . . 89 56-17 

tX6Bbi:AB016260 !AB016260_64 gene: '.jV* .rodnct: 'POT... 89 56-17 

tx6»blne,!AL591793:S«E591793_94 gene: SBe03827 ' , „i„ . 0 . . . 89 66-17 

svissn6»!O05406 :7EBP_BACSn Bypothetic.l P^tein^y^^^ ,..17 

tr6Bbl:AE00422i:AE004221_l gene: ' .!"„a»ct : "consexve... 87 26-16 

tx6»ba:AE004372!*E004372_14 = ''""j^l . ^^°a" t : •HO«0£EHI . . . B6 56.16 

tx6Bbl!AE009620 :XE00S620_9 gene: ^ ,?"p"a»ct : •aBlno... 85 76-16 

txembln6»:AE01119i:*EOni91 72 gene: BIB007B , P^^^^ .pBOBABbE . . . 85 96-16 

treBbllAL64606i:Ab646061_45 gene: -BSC 14 . product^ ^^^^ 

txeBbl;AE009054:AE009054_l gene: "^^'J ' p,ed»et: -AGRC... 84 26-15 

txeBbi:AE008019:AE008019_14 gene: j 1 .''""anc t : -pnla... 82 66- 15 
tX6Bbln6v;AL62727i:AL627271_187 f"* !"_;Xct: 'effln* ..- 

tx6»bln6»:AE005677 :AE005677 9 gene CC 02 . pxod ^ ^^^.^^ . „ se-15 

tr6Bbi:AE0042 69 :AE004269_10 gene: ""^ .•S'^'^^oauct: "LysE f... 82 86.15 

tx6BblnevlAE005874 :AE00587 11 ^' «'e"o"hi "ti™" l"-- " 

tx6Bbi:AP003013 :AP003013_244 ° iypotbet 1 C .. . 81 16-14 
tx6Bbl:AE0047 86 :AE004786_5 gene: "^"665 . pxoflnct yp ^^^^ 
lreBbi:AP002558;AP002558_210 gene: '£052507 , pxoanci 



trembl;AL646058:AL646058 38 gene: -RScOaSl-; product: "POTATIVB... 81 2c-14 

treinbl:AE009002:AE009002 9 gene: "rhtB"; product: "RhtB family ... 81 2e-14 

treinbl:AE007969lAE007969llO gene: ''AGR_C_54 6 ■ ; product: ''AGR_C_. . . 81 2e-14 

swies ;P7624 9; YEAS ECOLI Hypothetical protein yeaS . // : tr embl : AXO . . . 81 2e-14 

treinbi:AP003004 :aP003004 8 gene: ■mll43 63 -; Mesorhi lobium loti... 80 26-14 

tren>blnew:AL591792:SME59T792_226 gene: •SMc024 84 -; product: -PD... 80 2e-14 

tremblnew:AL591783;SBE591783_112 gene: •SMC00422-; product: -PD... 80 2e-14 

treinblnev:AP005282:AP005282_141 gene: •Cgl2656-; product: -Puta... 80 2e.l4 

treiDblncw:AL60364 6:RHB603646 251 gene: -SMb21507-; product: "pu... 79 5e-14 

treiDbi:AE008046:AE00804 6_l gene: • AGR_C_2 164 • ; product: *AGR_C_. . . 79 lelA 

trerobl : AE005402 ; AB005402 13 gene: "yeaS"; product: "orf, hypoth,.. 79 7e-14 

treniblnew:AL591783;SMB59T7B3 113 gene: •SMc004 23 -; product: -PD... 79 76-14 

treiiibi:AP001519;APOOl519_10 gene: ■BH34 95"; product: "dihydrodi . . . 78 16-13 

Swiss :P3ei02 ;ybf7_PSEAB Hypothetical protein PA4 7 57 . // : tr embl ; A . . . 78 le-13 

tr6Bibi:AE009457:AE009457_4 gene: 'BMEI0143-; product: "THREOBIH... 78 2e-13 

treinbl ; U04992 ; PAARAB_3 product: "unknown*; Pseudooonas aerugin... 77 3e-13 

trenibl;AP003005;AP003005 160 gene: •iDlr4 987 "; Mesorhi zobium lo... 77 3e-13 

treinblnew;AL5917e5:SME59T785_187 gene: ■SMc00044-; product: 'PD... 77 3e-l3 

trembl :aE009210:AE009210_6 gene: •rhtB"; product: 'RhtB family ... 75 8e-13 

trembi:AE008177;AE008177 2 gene: •AGR_C_4773 ' ; product: 'AGR_C_. . . 75 8613 

trcinblnew:AL591783:SME59T783 3 gene: 'SMc02907 '; product: 'POTA... 75 8e-13 

trembl :aP003000 :aP003000_8 gene: 'mll2564"; Me sorhi zobium loti... 75 le-12 

trembi:AE009738:AE009738 6 gene: •BMEII1057'; product: 'TRAMSPO... 73 36*12 

trembl :U93874 :BSU93874_16 gene: -yrbP"; product: 'YrhP'; Bacil... 73 4e-12 

treobi:AF157493:AF157493 15 gene: ■2ml0orf7'; product: -hypothe... 73 4e-l2 

trembl :X67020;SCMLGA 1 gene: -mlgA': product: 'MlgA'; S.colwel... 72 9e-12 

trembl ;aE0O4589;AE004589 12 gene: •PA1620'; product: 'hypo the ti .. . 72 9e-12 

tremblnew;AE005719:AE005719 4 gene: 'CC0456'; product: 'efflux ... 71 lc-11 

tremblnew:AL04S€2B:SCES4 12 gene: 'SCB94.13-; product: 'putativ... 70 3g11 

tremblnew:AL591789;SHB59T789 180 gene: •SMc01425'; product: 'HY... 69 5e-ll 

trembi:AP003003;AP003003 174 gene: 'mll4109-; Mesorhi zobium Ic. . . 69 8e-ll 

trembl :AP001517 :AP001517~54 gene: ■BH2932'; Bacillus haloduran... 68 le-10 

trembl;AE0O4718:AE0D4718~l gene; "PA2916"; product: 'hypothetic... 68 le-10 

trerobl:AE0O4699;AE0O4699"3 gene: •PA2710'; product: 'hypothetic... 68 le-10 

trerobl;AP002997:AP002997~145 gene: 'mlll430-; Mesorhi zobium 1 o .. . 68 2e-10 

trcrobl;AE004719:AE004719~3 gene: 'PA2929'; product: 'hypothetic... 67 26-10 

trembl :AE0O4412:aE0O4412I7 gene: •VCA0846'; product: 'conserved... 67 3e-10 

trembl :aJ311775:RFA311775_2 gene: 'attX'; product: 'AttX protei . . . 66 7e-10 

trembl :aE004109:aE004109 6 gene: 'VCOigi'; product: 'conserved ... 65 9e-10 

tremblnew:AL591793;SME59T793_154 gene: 'SMc03887'; product: 'PO... 65 9e-10 

trembl :ae004657:AE004657_1 gene: 'PA2306"; product: 'conserved ... 64 2e-09 

swissnew:P74343:TG27 SYHY3 Hypothetical protein slrl 627 . // : swis . . . 64 2e-09 

trerobl IAE008257 :aE008257 13 gene: 'AGR L_1188'; product: 'AGR_L... 64 2e-09 

tremblnew:AJ414143;AJ414T43 14 gene: 'YPO04B3"; product: 'putat... 64 36-09 

trembi:AE004427:AE004427 1 gene: 'VCAIOOO'; product: 'conserved... 62 6e-09 

Swiss : P38101 :YFIK ECOLI Hypothetical protein y f i K . // : t rembl ; AXO . . . 62 le-08 

tremblnew:AP00527T:AP005274_146 gene; •Cgl0146''; product: 'Puta... 61 16:08 

trembl :AF346499 :AF346499_12 product: "unknown'; Photorhabdus 1... 61 2e-08 

trembl :aE00B712 :AE008712_6 gene: 'yahN'; product: 'paral putati... 60 46-08 

trembl :ae005488 ;AB005488_5 gene: 'yfiK'; product: 'orf, hypothe... 60 4e-08 

tr6mblncw:AL627266:AL627266_138 gene: •STY0397'; product: 'RhtC. . . 60 4e-08 

trembl ;AB004249 :aE004249_3 gene: •VC1712'; product: 'conserved ... 59 5e-08 

swi6snew;09L6B7 '.RHTC^SALTY Threonine efflux protein .//: trembl : A. . . 59 7e-08 

swissnew:08Z3B3 :rhtC~SALTI Threonine efflux protein .//: tremblne .. . 59 76-08 

tremblnew:AP00528i:AP005281_140 gene: •Cgl2344-; product: 'Puta... 59 9e-08 

swis8;O87005:CHPE_PSEAB Cheraotactic transduction protein chpB./... 57 2e-07 

trembl ;073857 : BCD73857_48 unnamed ORF; Escherichia coli chromos... 56 6e-07 

swissnew;p27846 ; RHTC ECOLI Threonine efflux protein .//: swi ssj P2 .. . 55 le-06 

trembl :ae008820;AE008820_5 gene: 'yfiK'; product: 'paral putati... 55 le-06 

tremblnew:AL627275:AL627275 105 gene: 'STY2838'; product: 'puta... 53 3e-06 

treoblnew:AL672112:ML0672112_42 gene: 'msi042'; product: 'PROBA... 53 4e-06 

tremblnew:AJ414145:AJ414145_85 gene: 'YPO0918'; product: "putat... 52 16-05 

trembl:AL6460B2:AL6460B2 70 gene: •RSpl025'; product: "POTATIVB... 50 3e-05 

tremblnew:AE000910:AE000910 1 gene: 'MTH1494'; product: 'conser... 48 2e-04 

swissnew:O57320:YD07 HAEIN Hypothetical protein HI 1 3 07 . // : swi ss . . . 4 6 4 e-04 

trembl :U65741 :ASU65741 4 gene: 'yggA"; product: "YggA": Aeromo... 45 9e-04 

swissnew;p70775:YGGA_AERSA Hypothetical protein yggA . / / : swi s s I P . . . 4 5 9e-04 

trembl :ae008841 :aE008841_6 gene: 'yggA'; product: 'putative LYS . . . 4 3 0 . 006 

tremblnew:AL627277:AL627277_100 gene: •STY3222'; product: 'poss... 43 0.006 

tremblnew:AE010897:AE010897 6 gene: -MA2108'; product: 'LysB ty... 40 0.037 

swissnew:Pll667:YGGA ECOLI Hypothetical protein ygg A . // : swi s s : P . . . 3 9 0 . 064 

trembl :X14436 ;ECFDAPGK_8 unnamed ORF; Escherichia coli fda. pgk... 39 0.084 

tremblnew:AL591793:SME591793 193 gene: 'SMc04404'; product: "PO... 38 0.11 

trembl:AP002563:AP002563 145 gene: 'EC63794'; product: 'hypothe... 38 0.14 

trembl:AE004946:AE004946_10 gene: •PA5341'; product: ' hypo the t i .. . 38 0.14 

trembl :AE005522 :ae005522~? gene: 'yggA'; product: 'orf. hypothe... 38 0.19 

trembl :AF0104 96 : AFOl 0496~4 product: 'hypothetical protein'; Rh... 37 0.25 



(9 



trenblnew: AE011957 ; AE011957_11 gene: "yggA"; product: •membrane, 
treobl :AJ2482B7 ;CNSPAI05_227 product: -NADH • dehydrogenase relat. 
treinbl : AE004852 : AE004 852"6 gene: "PA4 3 65 "; product: •probable t. 
tremblDew!AE010429:AE010429_l gene: "MKiase"; product: •Putativ. 
trembl : AB015670:AB015670_3 unnamed ORP; Bacillus sp. genes for . 
treinblDeH:AE013520 ; AE013520_8 gene: "inarC"; product: "Multiple . 
treinblnev:AJ414156 :aJ414156_114 gene: "sgbK*; product: "putativ. 

>svissnew; P27847 : RHTB_ECOLI Homoserine/bomoserine lactone efflux 
protein .// :E"wis8; P27 84 7 
Length ■ 206 

Score - 406 bits (1031), Expect • e-112 
Identities - 206/206 (100%). Positives - 206/206 (100%) 

Query: 1 MTLEHBPAYLLTSIlLSLSPGSGAINTMTTSLNHGyRGAVASIAGLQTGLAIHIVLVGVG 60 

MTLEWWFAYLLTSIILSLSPGSGAIHTMTTSLNHGyRGAVASIAGLQTGLAIHIVLVGVG 
Sbjct: 1 MTLEWWPAYLLTSlILSLSPGSGAIWTMTTSLHHGyRGAVASIAGLOTGLAIHIVLVGVG 60 

Query: 61 LGTLFSRSVIAFEVLKWAGAAYLI WLGIOQWRAAGAIDLKSLASTQSRRHLFQRAVFVNL 120 

LGTLFSRSVIAFBVLKWAGAAYLIWLGIOQWRAAGAIDLKSLASTOSRRHLFORAVFVNL 
Sbjct: 61 LGTLFSRSVIAPEVLKWAGAAYLIWLGIOQWRAAGAIDLKSLASTQSRRHLFORAVFVNL 120 

Query: 121 TKPKSIVPLAALFPOFIMPOOPQLMOY I VLGVTTIWDI IVMIGYATLAQRI ALWI KGPK 180 

TNPKSIVFLAALFPOFIMPOOPQLMQYIVLGVTTIVVDIIVMIGYATLAQRIALHIKGPK 
Sbjct: 121 TNPKSIVPLAALFPQFIMPOOPQLMOYIVLGVTTIVVDIIVMIGYATLAQRIALWIKGPK 180 

Query: 181 QMKALNKIFGSLFKLVGALLASARHA 206 

C»RALKRIFG5LF!SLV6ALLASARHA 
Sbjct: 181 OMKAL»KIFGSLFMI>VGALLASARHA 206 



37 0.32 

36 0.56 

36 0.56 

36 0.73 

32 6.3 

32 6.3 



>swissnew:Q9L6N6 :rHTB_SALTY Homoserine/homoserine lactone efflux 
protein . // :treobi:AEOOB 
Length - 206 

Score - 373 bits (947), Expect - e-102 

Identities - 183/206 (88%), Positives • 195/206 (93%) 

Query: 1 MTLEWWFAYLLTSIILSLSPGSGAINTMTTSLNHGYRGAVASIAGLQTGLAIHIVLVGVG 60 

MT EWWFAYLLTS ♦ LSLS PGSGAI NTMTTS •» HHGYRGAVAS I AGLQTGL IHIVLVGVG 
Sbjct: 1 MTFEWWFAYLLTSTLLSLSPGSGAINTMTTSINHGYRGAVASIAGLQTGLGIHIVLVGVG 60 

Query: 61 LGTLFSRSVI AFEVLKWAGAAYLIWLGI QQWRAAGAIDLKSLASTQSRRHLFQRAVFVNL 120 

LGTLFSRS^+AFE+LKWAGAAYLIWLGIQQWRAAGAIDL *LA TQSR LF*RA*FVNL 
Sbjct: 61 LGTLFSRSLLAFEILKWAGAAYLIWLGIOQWRAAGAIDLHTLAQTQSRGRLFKRAIFVNL 120 

Query: 121 TKPKSIVFLAALFPOFIMPOOPQLMOYI VLGVTTI VVDII VMI GYATLAQRI ALWI KGPK 180 

TKPRSIVFLAALFPQFIMPQQPQL 0Y+ ♦LGVTTI WD* ♦ VM GYATLAQRIA WIKGPK 
Sbjct: 121 THPKSIVFLAALFPOFIMPOOPQLAQYLILGVTTIVVDMVVWTGYATLAQRIAAWIKGPK 180 

Query: 181 QMRALNRI FGSLFBLVGALLASARHA 206 

QHKALNR FGSLFMLVGALLAS ARHA 
Sbjct: 181 OMRALHKAFGSLFHLVGALLASARHA 206 



)swi ssnev ; Q8Z3B4 : RHTB_SALTI Homoserine/homoserine lactone efflux 
protein . // : trembl nev I AL 
Length - 206 

Score - 372 bits (946). Expect - e-102 

Identities - 184/206 (89%). Positives • 194/206 (93%) 

Query: 1 MTLEWWFAYLLTSIILSLSPGSGAISTMTTSLHHGYRGAVASIAGLQTGLAIHIVLVGVG 60 

MT EWWFAYLLTS * LSLS PGSGAI NTMTTS ♦ NHGYRGA ASIAGLQTGL IHIVLVGVG 
Sbjct: 1 MTFEWWFAYLLTSTLLSLSPGSGAINTMTTSIKHGYRGAAASIAGLQTGLGIHIVLVGVG 60 

Query: 61 LGTLFSRSVI AFEVLKWAGAAYLI WLGI QQWRAAGAIDLKSLASTQSRRHLFORAVFVNL 120 

LGTLFSRS*1AFE*LKWAGAAYLIWLGIQQWRAAGAIDL ♦LA TQSR LF+RA+FVBL 
Sbjct: 61 LGTLFSRSLIAFEILKWAGAAYLIWLGIOQWRAAGAIDLHTLAOTOSRGRLFKRAIFVNL 120 

Query: 121 TK PRS I VFLAALFPQFIMPQOPQLMQYI VLGVTTI WDI I VMI GYATLAQRI ALWI KGPK 180 

TNPKSIVFLAALFPQFIMPQQPQL QY* ♦ LGVTTI WD* IVM GYATLAQRIA WIKGPK 
Sbjct: 121 TNPRSIVFLAALFPOFIMPQQPOLAOYLILGVTTIVVDMIVMTGYATLAQRIAAWIKGPK IBO 



Query : 



181 QMRALHKIFGSLFBLVGALLASARHA 206 
QMKALNK FGSLFHLVGALLAS ARHA 



. ^ * ft ♦ 



0© 



Sbjct: 181 QMKALHKAFGSLFMLVGALLASARBA 206 

>treiiibl:AX030175:AX030175_l unnamed ORF; Sequence 1 from Patent 
BP1013765. //:gp;AX03017 
Length • 205 

Score - 353 bits (895). Expect - 26-96 

Identities - 187/207 (90%), Positives - 190/207 (9 lM. Gaps • 3/207 ( 1%) 
Query 1 MTLEWWFAYLLTSIILSLSPGSGAINTMTTSLNHGY- RGAVASIAGLOTGLAIHIVLVGV 59 

MTLBWWFAYLLTSIIL+LSPGSGAIHTBTTSLNHGY G V A ♦TG * GV 
Sbjct: 1 MTLEHWFAYLLTSIILTLSPGSGAINTMTTSLHHGyPAGGVYCWASDRTGDSyCAGBRGV 60 

Ouerv 60 GLGTLFSRSVI AFEVLKWAGAAYLI^JLGI QQWRAAGAIDLKSLASTOSRRHLFQRAVFVR 119 

G TLFSRSVIAFEVLKWAGAAYLIHLGIOOSRAAGAIDLKSLASTQSRRHLFORAVFVH 
Sbjct: 61 G--TLFSRSVIAFEVLKWAGAAYLIWLGIQQWRAAGAIDLRSLASTOSRRHLFQRAVFVB 118 

Ouerv 120 LTHPKSIVFLAALFPOriMPQQPOLMOYIVLGVTTI WDI I VMI GYATLAORI ALWIKGP 179 

LTMPRSIVFLAALFPOFIMPQQPQLMOYIVLGVTTIVVDIIVMIGYATLAORIALWIKGP 
Sbjct: 119 LTNPKSIVFLAALFPQFIMPOQPOLMOYIVLGVTTIVVDIIVHIGYATLAORIALWIKGP 178 

Query: 180 KQMRALNKIFGSLFHLVGALLASARHA 206 

KQMKALNKIFGSLFMLVGALLASARHA 
Sbjct: 179 KQMKALNKIFGSLFMLVGALLASARHA 205 

>treinblnev:AJ414159:AJ414159_46 gene: "rhtB-; product: -putative 
boBoserine/boiBOserine lacto 
Length - 206 

score - 326 bits (826), Expect - 26-88 

Identities • 154/204 (75%). Positives • 184/204 (89%) 

Query 1 MTLEWHFAYLLTSl ILSLSPGSGAINTMTTSLNHGYRGAVASIAGLQTGLAIHIVLVGVG 60 

MTL*Htf yLLT**ILSLSPGSGAlBTM*T*>*HG RG VASI GLQ GLA+HIVLVGVG 
Sbjct: 1 MTLDWWLTYLLTTLILSLSPGSGAINTMSTAISHGTRGVVASIGGLQLGLAVBIVLVGVG 60 

Query 61 LGTLFSRSVI AFEVLKWAGAAYLIWLGIQQWRAAGAI DLKSLASTOSRRHLFQRAVFVML 120 

LG L S*S**AFE*LRW GAAYLIHLGIQQWRAAG* *DL *LA** RR LF*RAVFVNL 
Sbjct: 61 LGALVSQSLLAFEILKBLGAAYLIWLGIQOWRAAGSLDLHALANSMPRRKLFKRAVFVHL 120 

Query 121 TMPKSIVFLAALFPQFIMPQQPQLMQYIVLGVTTIWDIIVMIGYATLAQRIALWIKGPK 180 

TNPKS2VrLAALFPQF* + P00P0* QY-»*L6 T* * * VDI I VMI GY ATLA RIA WIK P* 
Sbjct: 121 TNPKSIVFLAALFPOFVLPOQPOVAQYLILGSTSVIVDIIVMIGYATLATRIARWIKSPQ 180 

Query: 181 QMRALNKIFGSLFMLVGALLASAR 204 

OHK L»*IFG LFML+GALLA+AR 
Sbjct: 181 QKKLLNRIFGGLFMLIGALLATAR 204 

>trenibi;AE000458!ECAB458_4 gene: -yigK"; product: "orf, hypothetical 
protein"; Bscheri 
Length - 136 

Score - 271 bits (686), Expect ■ 6e-72 

Identities - 137/138 (99%), Positives - 138/138 (99%) 

Query 69 - VIAFEVLRWAGAAYLIHLGIQQWRAAGAIDLKSLASTQSRRHLFQRAVFVNLTNPKSIVF 128 

♦lAFEVLRHAGAAYLIWLGIOQWRAAGAIDLKSLASTQSRRHLFQRAVFVNLTNPKSIVF 
Sbjct: 1 MIAFEVLRWAGAAYLIWLGIOQWRAAGAIDLKSLASTQSRRHLFORAVFVMLTBPKSIVF 60 

Query 129 LAALFPQFIMPQOPQLBQYIVLGVTTIVVDnVMlGYATLAQRI ALWIKGPRQMKALBKI 188 

LAALFPQFIMPOQPOLMQYIVLGVTTIVVDnVHIGYATLAQRIALWIKGPKQMRALNKI 
Sbjct: 61 LAALFPQFIMPOOPOLMQYIVLGVTTIVVDIIVMIGYATLAORIALWIKGPKQMKALHKI 120 

Query: 189 FGSLFMLVGALLASARHA 206 

FGSLFMLVGALLASARHA 
Sbjct: 121 FGSLFMLVGALLASARHA 138 

>treii.bi;AE0056l3:AE005613_13 gene: "yigK- ; Escherichia coli 0157:H7 
EDL933 genome, conti 
Length - 138 

Score - 269 bits (680). Expect - 3c-71 

Identities • 136/138 (98%). Positives - 137/138 (98%) 



Query 69 VIAFEVLKWAGAAYLIHLGIOQWRAAGAIDLKSLASTOSRRHLFQRAVFVHLTHPKSIVF 128 

+IAFEVLKWAGAAYLIWLGI00WRAAGAIDLKSLAST0SRRHLFORAVFVNLTNPKSIVF 
Sbjct: 1 MIAFEVLKHAGAAYLIWLGIOOWRAAGAIDLKSLASTOSRBHLFORAVFVNLTNPKSIVF 60 

Query 129 LAALFPOFIBPOOPOLMOYI VLGVTTI VVDII VMIGYATLAQRI ALWI KGPKQMKALHKI 1B8 

LAALFPQFIMPOOPQLMOYIVLGVTTIVVDIIVMIGYATLAQRIALWIKGPKOWRALNKI 
Sbjct: 61 LAALFPOFIMPOQPOLMOYIVLGVTTIVVDIIVMIGYATLAQHIALWIKGPKOMKALRKI 120 

Query: 189 FGSLFBLVGALLASARHA 206 

FGSLFBLVGALLASA HA 
Sbjct: 121 FGSLFBLVGALLASAXHA 138 

>treinbi:AE004104;AE004104_3 gene: -VC0136-; product: -conserved 
hypothetical protein"; 
Length ■ 205 

score - 221 bits (558). Expect - 7e-57 

Identities • 102/204 (50%), Positives - 147/204 (72%) 

BTLEWWFAYLLTSIILSLSPGSGAINTMTTSLNHGYRGAVASIAGL0TGLA3HIVLVGVG 6 0 

H ♦ H AYLLT*** SL*PGSG h**G R ♦! GLQ GLA HIVLVG+G 

BDIBVHLAYLLTAVVFSLAPGSGTVNSISNGLSYGTRHSLGAIIGLQIGLACBIVLVGIG 6 0 

LGTLFSRSVIAFEVLKWAGAAYLIWLGIQQWRAAGAIDLKSLASTQSRRHLFQRAVFVNL 12 0 

♦G L ♦♦S ♦AF ♦^KW GAAYL*WLGIQ+WR + * ♦ S* L ♦HL 

IGALVAQSALAFTL1KWIGAAYLVWL6IQKWRDRAPLTATTTSHELSQAALLRKAVLIHL 120 

1 TKPKSIVFLAALFP0FIBPQ0P01.M0YIVLGVTTIVVDIIVBIGYATLA0RIALWIKGPK 180 
TNPKSIVFL ALFPQFI P ♦ 0+*VLG*TT+ *D IVM GY LA *I* P 



M ♦NR+FGS+FM G LLA+A+ 



>trenibl:AE004937:AE004937_6 gene: •PA524 9 -; product: "hypothetical 
protein"; Pseudomona 
Length - 209 

Score - 175 bits (438), Expect - 86-43 

Identities - 89/212 (41%), Positives - 129/212 (59%), Gaps - 11/212 (5%) 
MTLEWWFAYLLTSIILSLSPGSGAINTMTTSLNHGYRGAVASIAGLOTGLAIHIVLVGVG 60 

♦ UFA* L ♦SLSPG+GAI ♦M* L ♦G* ♦ GLQ GLA* I ♦V G 

MLVSTWFAFFLACWAISLSPGAGAIASMSCGLOYGFARGYWNALGLQIGLALQIAIVAAG 60 



Query : 


1 


Sbjct: 


1 


Query : 


61 


Sbjct: 


61 


Query : 


12 


Sbjct: 


12 


Query : 


18 


Sbjct : 


18 



Query : 


1 




B 


Sbjct : 


1 


Query : 


61 






Sbjct: 


61 


Query : 


115 


Sbjct : 


116 


Query : 


175 


Sbjct : 


176 



G L ♦ S ♦AF ♦♦KW G AYL* + L ♦.♦QW + A ST R L ♦ R 

VGALLATSALAFSLIKWFGVAYLVYLAVRQWQAP PQALSTDGERPLGRPLTl 

AVFVHLTNPKSIVFLAALFPOFIMPQQPQLBQYIVLGVTTIVVDIIVBIGYATLAO 

VH ♦MPK***F* A+ PQFl P QP L QY*+*G T IVVD+IVB GY LA R+ 
GFLVNASHPKAVIFBLAVLPQFIDPHQPLLAQYLIBGGTBIVVDLIVMAGYTGLAA 

WIKGPKQBKALHRI FGSLFBLVGALLASARHA 2 06 
P+O K ♦H* F SLF+ LLA+ R A 



>treinbl : AP003001;AP003001_136 gene: -olrSlBB"; Mesorhi lobiuo loti 
DMA, cooplete genome, s 
Length • 204 

Score - 133 bits (332). Expect • 2e-30 

Identities - 76/204 (37%). Positives - 118/204 (57%), Gaps - 2/204 (0%) 

Query 1 mtlewwfaylltsiilslspgsgaintbttslnhgyrgavasiaglqtglaihivlvgvg 60 

K4LE * AY*L L PG ♦ S+ HG R ♦A^^AG Q GLAI I ♦VG+G 

Sbjct: 1 MSLELYAAYVLACIVIILVPGPTVTLIIANSIRHGTRAGLANVAGTQAGLAIBIAIVGIG 60 

Query: 61 LGTLFSRSVI AFEVLKKAGAAYLI WLGI QQWRAAGAIDLKSLASTQSRRHLFQRAVFVNL 120 

L TL ♦ FE GAAYLIW*G*0 ♦R* G A ♦ R F ♦ ♦ V L 

Sbjct: 61 LKTLIAGMGHWFEWVRLIGAAYLIWMGVOBFRSKGTLNADGTA-RKPRGGFFLQGLLVAL 119 



Query: 121 tNPKSIVFLAALFPOFIBPOQPOLMQYIVLGVTTIVVDI IVMIGYATLAQRI ALWIKGPK 180 

♦ NPK++VF A FPOFI PQ +0 *V»G4T *+ ♦ YA A R * ^ 
Sbjct: 120 SNPKTLVFFGAFFPOFIAPOGNYSLQIVVMGLTAMIFAAMSDSTYALAAGRAGRLLSA-S 178 

Query: 181 OMRALNKI FGSLFMLVGALLASAR 204 

♦♦K GS ♦ G LA ♦R 

Sbjct: 179 RIKLMSRISGSFLVGGGLWLAFSR 202 

>treDiblnew;AL591789:SME591789_263 gene: -SMC01851-; product: 
"PUTATIVE AMINO ACID EFFLUX PROTB 
Length - 211 

Score • 120 bits (299). Expect - 2e-26 

Identities - 72/209 (34%), Positives - 103/209 (4 8%) . Gaps - 3/209 (1%) 
Query 1 mTLEWHFAYLLTSIILSLSPGSGAINTMTTSLNHGYRGAVASIAGLOTGLAIHIVLVGVG 60 

M* E WFA+ S ♦L P6 ♦ 4L HG ♦ A A+*AG* G * *G 

Sbjct: 1 mSFEHWFAFAAASAVLLAIPGPTILLVISYALGHGRKIAGATVAGVALGDFTAMTASMLG 60 

Query- 61 LGTLFSRSVI AFEVLKWAGAAYLIHLGIQQWRAAGAIDLKSLASTQSRR- - - HLFQRAVF 117 

LG L ♦ S F VLKW GAAYL+WLGI+ WRA D S T ♦F 
Sbjct: 61 LGALLATSAAVFTVLKWIGAAYLVWLGIKLKRAPVGRDSGSTVETSPAERPLRIFLBTYA 120 

Query: 118 VHLTNPKSI VFLAALFPOFIMPOQPOLMQYI VLGVTTI VVDI I VMIGYATLAQRI ALVfl K . 1 77 

V NPKSI + P A POP* ♦P 0 ♦ T I YA LA I* 

Sbjct: 121 VTALNPKSILFFVAFLPQFLDLSRPLFAQMAIFETTFLILATINAALYAWLAAAAGSTIR 180 

Query: 176 GFKOKKALKKI FGSLFHLVGALLASAEHA 206 

p * +N*+ GSL ♦ G L A + A 
Sbjct: 181 KPNIRRIVNRLGGSLLIGAGPLTAGLRRA 209 



FASTA searches a protein or DNA sequence data bank 
version 3.3t05 March 30, 2000 
Please cite: 

W.R. Pearson & D.J. Lipoan PRAS (1988) 85:2444-2448 
YigR.bd, 206 aa 

vs /LIOK/data/db/f ast//nrdb library 

343511333 residues in 1072686 sequences 
statistics extrapolated from 60000 to 1072324 sequences 

Expectation_n fit: rhotlndi))- 5 . 7318 + / - 0 . 0001 84 ; mu- 1.2753 + /. 0.011 
mean_var-73.7219*/-14 .886, 0"s: 47 Z-trin: 39 B-trim: 0 in 0/65 
Lambda- 0.1494 



FASTA (3.34 January 2000) function (optimized, BL50 matrix (15:-5)1 

join: 36, opt: 24, gap-pen: -12/ -2, width: 16 
The best scores are: 

swissnew;P27 847 ;rhTB_ECOLI Homoser i ne/homo serine 
swissnew:09L6N6 : RHTb"sALTY Homoser ine/homoserine 
swissnew : 08Z3B4 |RHTB_SALTI Homoserine/horooser ine 
trembl ; AX030175 ; AX030175_1 unnamed OBF; Sequence 
trembl : AE013640 : AE013640_7 gene: "rhtB"; product: 
trembl ;AE000458 : ECAE458_4 gene: •yigK*; product: 
trembl ;AE005613 :aE005613_13 gene: "yigK-; Escher 
tremblnew; AE016800 : AE016B00_217 gene: '•VV11138"; 
trembl :AE004104 :aE004104_3 gene: •VC0136"; produc 
trembl ;AE004937 :aE004937_6 gene: •PA5249-; produc 
tremblnew; AE016774 ; AE016774_197 gene: •PP0198-; p 
trembl ;ArC030Cl :aFC03G01_136 gene: "Blr3188"; Me 
tremblnew:AE016787 ; AE0167 87_102 gene : • PP3 5 6 5 " ; p 
trembl :AL5917 89 : SME5917 89_263 gene: • SMc 0 1 8 5 1 *■ ; p 
tremblnew: AE015463 : AE015463_6 gene: "500122"; pro 
trembl ;AF416331 :AF416331_ll~product: -RCllO"; Ru 
trembl ;AE008957 ;aE008957_7 gene: ■ rhtB produc t : 
trembl :AE007905 ;AE007905_4 gene: " AGH_pAT_516'' ; p 
trembl :AE009140 ;aE00914 0_11 gene: -rhtB"; product 
trembl ;aE008106 :AE008106_4 gene: " AGH_C_34 21 » ; pr 
trembl :aE012886 :AE012886_11 gene: "CT1267-; produ 
trembl ;al591792 ; SME591792_48 gene: •SBc02981"; pr 
trembl ;al646059 :AL646059_37 gene: "RSc0418'; prod 
trembl :AP003013 :ap003013_206 gene: •mlr8191''; Me 
trembl ;aE009276 :aE009276_5 gene: "rhtB"; product: 
trembl ;AE008336 :AE008336~6 gene: •AGR_L_2738 " ; pr 
trembl :AE002037 :AE0020372i2 gene: •DR1999"; produ 
trembl ;AP003 005 :aP003005"i90 gene: •'mlr5029»; Me 
tremblnev: AP005954 : AP005954_302 gene: "rhtB"; pro 
tremblnew: AP005963 ; AP005963_e2 gene: '*bll773 6'»; 

tremblnew: AP005961 ; AP005961_273 gene: ''bll7356"; 

trembl :aE004B64 :ae004864_7 gene: "PA4507*: produc 

tremblnew: AP005961 :AP005961_258 gene: "rhtB"; pro 

trembl ;aP002995 ;AP002995_148 gene: •mll0653"; Me 

trembl :aE008180 :AE008180_5 gene: • AGB_C_4 8 3 8 " ; pr 

trembl ;aE009053 :aE009053~1 gene: •rhtB"; product: 

trembl :AE00B019 :AE008019~1 gene: •AGR_C_15 83 " ; pr 

tremblnew: AE0167e7 :AE016787_161 gene: •PP3625"; p 

trembl :aE013570:AE0135?0_2 5ene: •MM3123"; produc 

trembl ;AL646057 :aL646057_73 gene: •RSc0073"; prod 

trembl :ap003012 :AP0030123i11 gene: 'roll7642'*; Me 

tremblnew: AP005944 ;AP005944_54 gene: "rhtB^; prod 

trembl :aP003008 ;AP003008_191 gene: "mlr6177»; Me 

tremblnew; AE016782 :AE016782_57 gene: •PP2171'; pr 

trembl ;AE010B67 ;AE010867_1 gene: "MA1855*; produc 

trembl :ae004079 :AE004079_6 gene: "Xr2730"; produc 

tremblnew:AE0167e5:AE016785_101 gene: ■PP3025V p 

trembl :AP001508 :AP001508_152 gene : •BH0429"; Bac 

trembl ;AL672112 ;ML0672112_120 gene: ■m6il20*; pro 

tremblnew; AEOieeil :AE0168Ti_200 gene: *VV21051"; 

trembl :aP003012 :AP003012_311 gene: •mlr7900"; Me 

trembl ;aL591793 :SMES91793_94 gene: •SMc03827»; pr 

trembl :aP003004 ;aP003004_201 gene: •mn4618»; Me 

trembl ;aE009054 :aE0O9054~1 gene: "rhtB*; product: 



ktup: 2 



trembl : AE008019 :AE008019_14 gene 
trembl :aE005687;AE005687_3 gene: 
trembl :AE009620 :AE009620_9 gene: 
trembl ; AE004221 ;AE004221_1 gene: 
trembl : AL64 6084 ;AL6460B4_42 gene 
crembl : AB016260 ; AB016260 64 gene 



''AGR_C_16 04 " ; p 
"CC0126*; produc 
"BMEI1869*: prod 
•VC1421'; produc 
; ■RSpl321»; prod 
: •tiorf64"; Agr 
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treBl.lne«;AP005964;AP005964_2 gene: "r 3J • 2 1 ^^.^^ 

tremblnew:AEI)16805;*E01680S_124 gene: 'VVl^SOS . 21»l " 5.1e-12 

»e»M:min9i:AE0inn_72 gene: 'B" / P o ^^^.^^ 

treBbl:AE00<372;AE004372_U gene: '"0355 , proa 208 ^^^^ 

tre»M;AL64606i;*L6«6061_45 gene: «^cO . prod 210 2 ^ ^^^^ 

tre»bi;AE005874;AE005874_ll gene: -C^Ol . produ 212 „i.5e.ll 

treBbi;AE0OI786:AEOO4786_5 gene: " i.^"'" " 2,7 71 1.76-11 

trei»blne«:AE016806 :AE016806_33 gene: •VV12697 , P 211 i»' 

tr::bi;AL6»0»iAL6n065_14 gene: -KSCIS ; proa 220 285 Jl^ .;^^^ 

tre,.bi;AP003013;AP003013_244 gene: •»n8 . «e ( 210) 2 

trembi:AEOOe046!AE008046_l gene: -AGR C 21 4 pr 210 2 ,o4.1e-ll 

tremblne.:AE015638IAE015638_6 gene: -SOm pro 7 704.9e.ll 

trem'blne»;AE01 6787 ;AE016787_188 gene: ""3652 , P 210 28U , „ 

t"n>bi;AE005677:AE005677_9 gene: •CC0029-: prodnc 2 0 279 

"::bi;AE014482;AE014482_l gene: •BKl"^ ; P" «= « 

trei.bl:AE004269 :AE004269_10 gene: "VCig 9 produ 2» 69 7 . 5e-ll 

tre»bi;AP005282:AP005282.141 gene: Cgl 6 pro 207 2 ^^^^^ 

trembi;AP003000;AP003000_8 gene: •Bn25 4 Heeo (210) jjs.Se-ll 

treBbi:AE008755:AEOOB755_10 gene: "yeas product ( 212 27* ^ ^^^ ^^ 

tre,.bl;AP003004;AP003004_8 gene: -mi nn , Meso ( 213) 2 ^^^^ 

tre>»bi;AL59ne3:SME5917B3_113 Sene: •SHC0042 . P 210 ^ 

tieBbi;AP002558 1AP002558_210 gene: -"32507 , p^o 212 27b 

tre»blnew;AE016761IAE018761_239 gene: -y"^"'/" ^ 1.2e-10 

swiBs;P76249:YEAS_ECOLl «yP«'""'>^»l ^ct 205 27 68 1 .4e.lO 

tre»bi;AE009002 iAE009002_9 gene: 'P"^;''. 355 <8 1.48-10 

tremblnev;AE016778:AE01677 _192 gene: -PPl 4 . P » ^ i.Se-lO 

tre»bi:AE007969 1AE007969_10 gene: ""-^-^l' '^^ Yll) 272 68 1.6e-10 

tre,nbi:AL64 6058 :AI,646058_38 gene: "»Sc0.3. P.cd 2 2 ^^^^^ 

trembi;AL591792:SI.ES91792_226 gene: •SMC02484 p 214 ^^^^ 

s«iss:P3B102;m7_PSEAE nypothetica protein PA47 216) 2 ^^^^ 

trembi;AP003005!AP003005_160 gene: •Blr49 7 , Me (211) 2 ^j.se-io 

treBbi:AL591783;SME59n83_112 gene: SMc00422 P 205 ^^^^^ 

trci»bi;AL591785 ;SME59n85_187 gene: •SI)c00044 . P 21^ 

t":bl:.AP0015,9:AP001519.1. JJ! ^ -"pr d " ^''-'O 

tre»bi;AE009457:AE009457_4 gene: "^''^^'J ' jj^ 268 67 3e-10 

tre»bi:Al603646 UME603646 251 gene: -SHb 1507 P 218 2 ^, 3^^.^, 

trembl:U04992 ;PAARAB_3 product: "unHnown . ' ' „ ,,.10 

treBbl;AE005402 ;AE005402_13 gene: .product 2 266 

treinbl;AE004589;AE0O4589_12 gene: •PA1620 . produ 21J 

t :Bbi;AE009210 :AE009210_6 gene: '.'^^""^ H 3109 

treBbllAE00ei77;AE00B177_2 gene: .''^ 'jj' 4 64 2 . 3e-09 

tre»bi;AE009738;AE009738_6 gene: -BMEIIIOS? , pro 205 

treinbl!AL939116;SC0939116_81 sene: SCO 362 pro 21 ^^^^ 

trembi;AL59n83;SliE591783_3 gene: •S»c02907 , pro 203 

e:bi;AE005719 :AE005719_4 gene: '"O^SS.: prodnc • e 0' 

trei.bi:AF157493 :AF157493_15 gene: -ZBlOorfJ , pro 5 2 , 

CreBblne»;AE016808 !AE016808_56 sene: "VVJOOS . P « ^ ^^^^ 

trei.bi:AL591789;Sl!E591789_180 gene: -SBcOU^ P 197 ^ 

treBbi:X67020;SCl«LGA_l gene: '-laA-; product Ml 153 

tre»blnev;AE01580i:AE015801_l gene: -SoaeS, . pro 22 

treBblnev;AE016783:AE016783_53 gene: •PP2429 , pr i»4 ^ 

"elb ;AE004699;AE004699_3 gene: ■PA2710-: produc 0 2 5 3e 

t^e».bi;AJ3im5;RPA311775_2 gene: -attX': product 84 232 59 5 .» 

tre"b AE004 657 ;AE004657_1 gene: •PA2306-.- produc OS 231 9 7 . 2e 0 

trembl AE004718;AE004718_1 gene: ■PA2916-; produc 19 229 59 9 4e 

"elbl AE004412;AE004412_7 gene: •VCA0846-: produ 20 29 59 9. e 0 

trembl AE004719;aE004719_3 gene: •PA2929-; produc 204 228 58 l.le 

"e:bi;AE004427;AE004427_l gene: •VCAIOOO-; produ • 1^ 

tre,.blne«IAE016776:AE016776 81 ; ^ ^J* j 58 1.6e-07 

treobi:AL591793;SME591793_154 gene: -SMCOSEST . p 215 5,1.8.-07 

tre«bi:AP003003 :AP003003_174 gene: •» 14 , Me 204 1 y sblj^-OI 

treBblne«:AE016810;AE016810_20 gene: •yV20571 , P 10 

treBblnc.|AE016764;AE016764 233 gene: yK pro 195 224 

treDbi;AP002997;AP002997_145 gene: BllUlO , «e (198) 

6WiS6:P3810i;YElK ECOLI Hypothetical protein yflK 195 

tr nb iAE015279;Ai015279_4 gene: -y"^;;, i"' ! :.07 

treBblne«;AE016786:AE016786_205 gene: •PP3405 : p 209 21 5^ 

t eBbi;AE004 109;AE004 109_6 gene: [""Jl- ' ! :.07 

treBbi:AE0054 8e;AE005488_5 gene: P^f"'*^ " 5 S 5e.07 

tr^Bb ne.:AE015500;AE015500_10 gene: -SOOS : pr 3 2 ^6-07 

t"Bbi:AE008257;AE008257.13 gene: "AOH ^ T.::.., 

treBblne»;AE01561T.AE015617_5 gene: 'SOnU , pro la' 

t^e°blne«;AE016787;AE016787_189 gene: ■PP3653V P 20 2 56 6.7e 07 

re»b A0414143;AJ414143.14 gene: .yP00483-; prod 5 . e 

reBbllAE013972 ;AE0n972.6 gene: -y^^";: P"^" ! :.06 

treBblne.;AE016752;AE016752_41 gene: •SE2365 ; pr ( 221) 



08 
08 



08 



07 
07 
07 
07 
3e-07 



swissnew; P74343 : YG27_SYNY3 Hypothetical protein s 
treiiiblnew;AP005958 ; AP005958_2 27 gene: ■bll 64 98 *; 
trembl :AF346499;AF346499_12 product: •unknown"; 
trembl : AE008712 ! AE008712_6 gene: •yahN"; product: 
treinbi;AL627266;AL627266~138 gene: "STy0397''; pro 
swissnew;o05406 : YRHP_BACSD Hypothetical protein y 
treinbl :AE00424 9;AE00424 9_3 gene: •VC1712"; produc 
trembl:AL627275:AL627275_105 gene: -STy2838-; pro 
treniblnew:AE016810:AE016810_202 gene: •VV20771-; 
trerobl :aE008820;AE008820_5 gene: "yfiK"; product: 
txen>blnew:AE0l67 8 5 :AE0167B5_97 gene: '•PP3021*; pr 
treobl :U93874 : BSD93B74_16 gene: -yrhP"; product: 
swisB ! O87005 : CHPE_PSEAE Chemotactic transduction 
trerobl :073857 : ECU'7 3 857_48 unnamed ORF; Escherichi 
s¥iss:P75693 ; YAHN_ECOLI Hypothetical protein yabH 
treinbl;AE005212: Ai005212_2 gene: "yahN*; product: 
trembl : AP003009 : AP003009_24 gene: •inll6377 *; prod 
tremblnew:AE016B12 : AE016812_131 gene: ''VV21255''; 
tremblnev; AE01 67 86 : AE016?86_237 gene: "PP34 38''; p 
trepblnew;AE016756 : AE016756"llO gene: -yahN"; pro 
treinblnew;AE0167 83 :aE01 67 83_13 gene: -PP2 3 8 e-; pr 
trembl ; Z47200 :YEYFUABC_4 gene: •yfuD"; product: • 
trerobl I AL646082 ;AL646082_70 gene: ■RSpl025"; prod 
trerobl :AE013640:AE013640~6 gene: •y039e-; product 
tremblnew : AE016769: AE016769_293 gene: "c4?45»; pr 
swissnew; P27846 : RHTC_ECOLI Threonine efflux prote 
trembl :AE015396 :aE015396_9 gene: -rhtC*; product: 
tremblnew; AE016777 : AE016777_129 gene: •PP0916"; p 
trembl :AE0CC91C : AE000910_1 gene: "MTni4S4*; produ 
svi6snev:057320: YD07_HAEIN Hypothetical protein H 
trembl : AP001517 ; AP001517_54 gene: 'BH2932"; Baci 
trembl :aE011957:aEO11957_11 gene: "yggA": product 
trembl :aeo14 000:aE01 4 000~10 gene: ''y3962"; produc 
trembl :aJ414141 ;aJ414141_169 gene: •YP00181'; pro 
trembl :ae004946 ;AE004946_10 gene: •PA5341*; produ 
trembl :ap003002 :AP003002"86 gene: "mllSSSO*; Hes 
treobl :ae01 0897 :AE010e97|[6 gene: •MA2108''; produc 
trerobl ;aE004 852 : AEO04 852_6 gene: ''PA4 365*; produc 
tremblnew: AE0167 85 :AE01 6785_99 gene: ••PP3 023"; pr 
trembl :AL646059 ; AL64 6059_4 gene: "RSc0385": produ 
trembl ;AE009161 ;aE009161~12 gene: ■Atu2116»; prod 
trembl :AE008127 :AE008127_12 gene: • AGR_C_3 837 " ; p 
tremblnew; AP005221 :aP005221_211 product: "putativ 
trembl ;AP002999 : AP00 2999_.306 gene: •rolr2 5 0 6 *; Me 
trembl :AE013571 :aE01357i36 gene: •MM3137-; produc 
trembl :AL646068 :AL646068^47 gene: •RSc208B"; prod 
tremblnew; AE015€70 ;aE01567 0_3 gene: ■S02285V- pro 
trembl :al591793 : SME591793_193 gene: •SMc04404'; p 
trembl :aP005214 :aP005214_T45 product: •conserved 
trembl :AX063725 ;aX063725_1 unnamed ORF; Sequence 
trembl :AP005274 ;ap005274_146 gene: •CglOI46-; pro 
trembl ;ab015670 :ab015670_3 unnamed ORF; Bacillus 
trembl : AJ248287 ; CNSPAX05~234 product: "Hydrogenas 
tremblnew;AP005960 : AP005960_90 gene: •bll6e93*; 
trembl ;AE0124 10 :AE012410_7 gene: "yggA*; product: 
trembl ;ae010429 ;AE010429_1 gene: •MK1358*; produc 
trembl :AE006110 :AE00611D_4 gene: •PM0727*; produc 
trembl ;AE013520 ;AE013520~8 gene: •marC*; product: 
trembl;AE004305;AE004 3D5_8 gene: •VC2352'*; produc 
tremblnew:AE015565 : AE015565_5 gene: •S01214"; pro 
tremblnew: AE015725 ; AE015725~3 gene: •S02865*: pro 
tremblnew:AE016800 :AE016B00~48 gene: •VV10946^; p 
tremblnew: AE015521 :AE01552i"9 gene: •SO0765^; pro 
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0.18 


( 223) 


132 


38 




0 . 2 


{ 226} 


132 


38 




0.21 


( 198) 


130 


37 




0.25 


( 4 99) 


135 


3 9 




0.26 


( 200) 


129 


37 




0.29 


( 208} 


128 


37 




0.35. 


( 205) 


127 


37 




0.4 


( 214) 


127 


37 




0.42 


( 212) 


126 


37 




0.48 


( 418} 


126 


37 




0.86 


( 4 32) 


125 


36 




1 


( 206) 


119 


35 




1.3 


( 223 ) 


119 


35 




1 . 4 


( 2 34 } 


117 


35 




2 



>>>YigK.bd, 206 aa vs /LION/da ta/db/f ast//nrdb library 
; mp_name: fasta33_t 
; mp_ver : 3 3 1 05 

; rop_argv: {asta33_t -E 10 -b 200 -T 4 -0 -H 
/LI ON/da ta/db/f as t7/nrdb 
; pg_name: FASTA 
; pg"ver: 3.34 January 20OO 
; pg_matrix: BL50 (15: -5) 
; pg_gap - pen : - 1 2 - 2 
; pg_litup: 2 
; pg_optcu t : 24 
; pg_cgap: 36 



10 -0 YigK. f asta_nrdb YigK.bd 



; mp extrap: 60000 1072324 ^^^^ . ^ 

^p-stats: ExpectatioD.n fit: rbonD(x)). 5 . 7318./ - 0 . 000184 ; du- 1 • "53* / - 0 . 01 1 
inean"var-73.7219*/- 14.886, 0 »s: 47 Z-trim: 39 B-triin: 0 in 0/65 Lambda- 0.1494 
; mplKS: 0.0000 (H-0) at 45468 

>>swisBnew; P27847 : RHTB_ECOLI Homoserine/boinoserine lactone efflux 

protein. //:s*iBs:P27847 

; fa_frame: f 

; falinitn: 1315 

; fa_initl: 1315 

; fa_opt: 1315 

; fa_2*score: 1544.5 

; fa_bits: 292.7 

; fa_expect: 3.4e-?e 

; sw^score: 1315 

; sw_ideDt: 1.000 

; sw_overlap: 206 

>YigK . . 

; sq_len: 206 

; sq_offset: 1 

; sq_type: p 

; al^start: 1 

; al_stop: 206 

; al di6play_8tart : 1 

MTLEWWFAYLLTSIILSLSPGSGAINTMTTSLNHGYRGAVASIAGLQTGL 
AIHIVLVGVGLGTLFSRSVIAFEVLKWAGAAYLIWLGIQQWRAAGAIDLK 
SLASTOSRRHLFORAVFVNLTKPKSIVFLAALFPOFIMPOQPOLMOyiVL 
GVTTIVVDIIVMIGYATLAORIALWIRGPKOMKALNKIFGSLFMLVGALL 

ASARHA 

>swiBsnew:F27847:RHTB_BCOLI 

; sq_len: 206 

; SQ_type: p 

; al^Btart: 1 

;, al_stop: 206 

; al di splay_start : 1 

MTLEWWFAYLLTSIILSLSPGSGAINTMTTSLNHGYRGAVASIAGLOTGL 
AIHIVLVGVGLGTLFSRSV3AFEVLKWAGAAYLIWLGI00WRAAGA1DLK 
SLASTOSRRHLFORAVFVNLTNPKSIVFLAALFPQFIMPOQPOLMQYIVL 
GVTTIVVDIIVMIGYATLAORIALWIRGPKQMKALNKIFGSLFMLVGALL 

ASARHA 

>>BwiBsnew;09L6H6 :RHTB_SALTY Homoser ine/homoBerine lactone efflux 

protein . / / : treobl : AE0 0 8 

; fa_fraine: f 

; fa_initn: 1211 

; fa~initl: 1211 

; fa^opt: 1211 

; f a z - score : 1423.4 

; fatbits: 270.3 

; fa~expect: 1.9e-71 

; sw_score: 1211 

; sw~ident: 0.888 

; sw_overlap: 206 

>YigK . . 

; sq__len: 2 06 

; 6 q_o f f s e t : 1 

: 6q_type: p 

; al_start: 1 

; al_stop: 206 

; al di splay_B tart : 1 

MTLEWWFAYLLTSIILSLSPGSGAIHTMTTSLNHGYRGAVASIAGLOTGL 
AIHIVLVGVGLGTLFSRSVIAFEVLKWAGAAYLIWLGIOQWRAAGAIDLK 
SLASTOSRRHLFORAVFVHLTHPKSIVFLAALFPQFIMPOOPOLMOYIVL 
GVTTIVVDIIVMIGYATLAORIALWIKGPKOMKALNKIFGSLFMLVGALL 

ASARHA 

>swissnew:09L6N6 :hHTB_SALTY .. 

; sq_len: 206 

; sq_type: p 

; al_start: 1 

; al_stop: 206 

; al_display start: 1 

mtfewwfaylltstllslspgsgaimtmttsinhgyrgavasiaglotgl 

GIHIVLVGVGLGTLFSRSLLAFEILKWAGAAYLIWLGIOQWRAAGAIDLH 
TLAOTOSRGRLFRRAIFVNLTNPKSIVFLAALFPOFIMPOOPOLAQYLIL 
GVTTIVVDMVVMTGYATLAORIAAWIKGPKOMRALNKAFGSLFMLVGALL 

ASARHA 

>>swissnew :08Z3B4 ;RHTB_SALTI Homoserine/homoserine lactone efflux 
protein.//: treobl ;AL627 
; fa frame: f 



; fa_initn: 1210 

; fa"initl: 1210 

; fa"opt: 1210 

; fa z-6Core: 1422.2 

; fa'bits: 270.1 

; fa^expect: 2.2e-71 

; sw_8Core: 1210 

; sw~ident: 0.893 

; s¥ overlap: 206 

>YigR . . 

; sq_len: 206 

; sq_offset: 1 

; sq_type: p 

; al_Btart: 1 

; al_sC0p: 206 

; al"display_start : 1 

MTLEWWFAYLLTSIILSLSPGSGXINTMTTSLNHGYRGAVASIAGLOTGL 
AIH1VLVGVGLGTLFSRSVIAFEVLRWAGAAYLIWLG100WRAA6AIDLK 
SLASTQSREHLFQRAVFVNLTNPRSIVFLAALFPQFIMPOOPOLMOYIVL 
GVTTIVVDIIVMIGYATLAQRIALWIKGPKOMRALNRIFGSLFMLVGALL 

ASARHA 

>swissncw!08Z3B4 ;RHTB_SALTI .. 

; sq_leii: 2 06 

; sq^type: p 

; al_6tart: 1 

; al_stop: 206 

; al display start: 1 

MTFEWWFAYLLTSTLLSLSPGSGAINTMTTSIRHGYRGAAASIAGLOTGL 
GIHIVLVGVGLGTLFSRSLIAFEILRWAGAAYLUfLGIOCWRAAGAIDLH 
TLAOTOSRGRLFRRAIFVNLTHPRSIVFLAALFPOFIMPQQPQLAOYLIL 
GVTTIVVDMIVMTGYATLAORIAAWIRGPRQMRALNRAFGSLFMLVGALL 

ASARHA 

>>trenibl ;aX03O175 :AX030175_1 unnamed ORF; Sequence 1 from Patent EP1 013765. 

// : gp : AX03017 

; fa_fraine: f 

; fa_initn: 1149 

; fa_initl: 929 

; fa_opt: 1153 

; fa_2-score: 1355.8 

; fa_bitB: 257.8 

; fa^expect: l.le-67 

; sw^ficore: 1153 

; sv^ident: 0.903 

; sw_overlap: 207 

>YigR .. 

; sq_len: 206 

; sq_offset: 1 

: sq_type: p 

; al_start: 1 

; al_stop: 206 

; al_display_star t : 1 

MTLEWWFAYLLTSIILSLSPGSGAINTMTTSLNHGY-RGAVASIAGLOTG 
LAIHIVLVGVGLGTLFSRSVIAFEVLRWAGAAYLIHLGIQQWRAAGAIDL 
RSLASTQSRRHLFORAVFVHLTNPRSIVFLAALFPOFIMPOQPOLMOYIV 
LGVTTIVVDIIVMIGYATLAQRIALHIRGPROMRALHRIFGSLFMLVGAL 

LASARHA 

>treinbl :ax030175: AX030175_1 

; sq_len: 2 05 

: sq_type: p 

; al_start: 1 

; al_stop: 205 

; al_di splay_start : 1 

MTLEWWFAYLLTSIILTLSPGSGAINTMTTSLNHGYPAGGVYCWASDRTG 
DSYCAGWRGVG- -TLFSRSVIAFEVLRWAGAAYLIWLGIOOWRAAGAIDL 
RSLASTOSRRHLFQRAVFVNLTNPRSIVFLAALFPOFIMPOOPOLMOYIV 
LGVTTIVVDIIVMIGYATLAQRIALWIRGPROMRALNRIFGSLFMLVGAL 
LASARHA 

>>trenibl :AE013640:AE013640_7 gene: -rhtB"; product: -putative homoserine/horooser ine 
lac to 

; fa^frame: f 

; fa'initn: 1068 

; fa_initl: 10 68 

; fa_opt: 106 8 

; fa 2-score: 1256.8 

; fatbits: 239.5 

; fa_expect: 3.6e-62 

; sw score; 1068 




; sw_ident: 0.755 

; sw_overlap: 204 

>YigK . . 

; sq_len: 206 

; Eq_of f set : 1 

; sq_type: p 

; al_start: 1 

; al_stop: 204 

; al_di6play start: 1 

KTLEWWFAYLLTSIILSLSPGSGAINTMTTSLNBGYRGAVASIAGLOTGL 
AIHIVLVGVGLGTLFSRSVIAFEVLKWAGAAYLIWLGIOQWRAAGAIDLK 
SLAETOSRRHLFORAVFVNLTHPKSIVFLAALFPQFIMPOOPQLMOyi VL 
GVTTIVVD2IVMIGYATLA0RIALWIRGPKQMKALNKIFGSLFMLV6ALL 
ASARBA 

> trembl : AE01364O: AE013640_7 .. 

; sq_len: 206 

; sq_type: p 

; al_6tart: 1 

; al_stop: 204 

; al_di splay_s tart : 1 

MTLDWWLTYLLTTLILSLSPGSGAINTMSTAISHGTRGVVASIGGLQLGL 
AVHIVLVGVGLGALVSOSLLAFEILKWLGAAYLIWLGIOQWRAAGSLDLH 
ALANSMPRRKLFKRAVFVNLTNPRSIVFLAALFPQFVLPQOPOVAOYLIL 
GSTSVIVDIIVMIGYATLATRIARWIKSPOOMKLLRRIFGGLFMLIGALL 
ATARICV 

> >treiDbl : AE000458 : ECAE458_4 gene: "yigK"; product: "orf, hypothetical protein"; Escheri 

; fa_fraine: f 

; fa^initn: 681 • 

: fa'initl: 881 

; fa_opt: 8 82 

; fa_2-score: 1042.9 

; fatbits: 19 9.3 

; fa_expect; 3e-50 

; sw_score: 882 

; sw_ident: 0.993 

; sw_overlap: 138 

>YigK .. 

: sq_len: 206 

; sq_offBet: 1 

; sq_type: p 

; al_start: 69 

; al_stop: 206 

; al_display start: 39 

AVASIAGLOTGLAIHIVLVGVGLGTLFSRSVIAFEVLKWAGAAYLIWLGI 

OQWRAAGAIDLKSLASTOSRRHLFORAVFVNLTNPRSIVFLAALFPOFIM 

POOPOLMOYIVLGVTTIVVDIIVMIGYATLAORIALWIRGPKQMKALNKI 

FGSLFMLVGALLASARBA 

>treinbl ; AE000458 : ECAE458_4 .. 

; Bq_len: 138 

; Bq_type: p 

; al_start: 1 

; al_Btop: 138 

; al_display start: 1 

T MIAFEVLKWAGAAYLIWLGI 

OOWRAAGAIDLKSLASTQSRRHLFORAVFVHLTNPKSIVFLAALFPOFIM 
POOPOLMOYIVLGVTTIVVDIIVMIGYATLAORIALWIKGPKOMRALNKI 
F6SLFNLVGALLASARHA 

>> trembl ; AE005613 :AE005613_13 gene: "yigK"; Escherichia coli 0157:H7 EDL933 genome, 
conti 

; fa_frame: f 

; fa~initn: 873 

; fa~initl: 87 3 

; fa_opt: 874 

; fa_2-score: 1033.5 

; fa"bits: 197.6 

; fa_expect: 9.9e-50 

; sw_score: 874 

; sw_ident: 0.986 

; sw_overlap: 138 

>YigR . . 

; sq_l en : 206 

; sq_offset: 1 

; sq^type: p 

; al_start: 69 

; al_6top: 206 

; al_di splay_start : 39 

AVASIAGLOTGLAIHIVLVGVGLGTLFSRSVIAFEVLKWAGAAYLIWLGI 



ot 



oowhaagaidlkslastqsrrhlfqravfvnlt«pksivflaa™ 

POOPOLMQYIVLGVTTIVVDIIVMlGyATLAORIALWIKGPKOMKALNKI 

FGSLFMLVGALLASARHA 

>treiDbi: AE005613 ;AE005613_13 .. 

; sq_len: 138 
; sq^type: p 
; al^start: 1 
; al"stop: 138 

: alldlsplay.start: 1 „ixfevIKWAGAAYLI«LGI 

PQOPOLMOTIVIGVTTIVVDIIVMIGYAILAOHIALWIKGPKOMKALHKI 

nt™s^^^ 

protein 

£a_frame: f 
fa'initn: 721 
fa_initl: 721 
fa^opt: 748 
fa~2-BCore: 884.1 
fa'bits: 170.5 
fa%xpect: 2.1e-41 
sw_score: 74 8 
sw^idcnt: 0.529 
sv^^overlap: 204 
>yigK .. 

sq_len: 206 
sq"offBet: 1 
sq_type: p 
al'start: 1 
al^stop: 204 

.;;i?Eiw?ivIlTSULksPGSGAINT«TTSLNHGYR 
GLAlilVLVGVGLGTLFSRSVlAFEVLKWAGAAYLIWLGIOQWRAAGAID 

L^srArTSLmAVFVNLTNPKSIVF^^^^^ 

VLGVTTIVVDIIVMIGYATLAORIALWIKGPROMKALNKIFGSLFKLVGA 
LLASARBA 

)treinblDev;AE0l 6800:AE016800_217 . . 

; sq_len; 207 
; sq_type: p 
; al^start: 3 
; al"stop: 206 

TaVH r^GAGirALVAOSATAFTVIKKVGAVVLVWLGlOK^RDT^ 

?isOOBAISSTALLKKAVLlNLTHPKSIVFLVALFPQFIDPSODOVTOLA 

VLGITTVVIDAFVMLGYTTLASOLGRFIIISEKVMGKIHUVFGSMFMGCGA 

^^:re^M=AB00»0.:AE00.ia._3 ,ene: -vcon.-, product: -ccserved .ypct.etical protein- 

fa_framc: f 
fa"initn: 697 
fa_iDitl: 697 
fa_opt: 728 
fa~z-score: 860.9 
fatbits: 166.2 
fa~expect: 4.1e-40 
sw_score: 728 
S¥~ident: 0.500 
S¥_overlap: 204 
>yigR . . 
; sq_len: 206 
; sq_offset: 1 
; 6q_type: p 
; al^start: 1 
; al^stop: 204 

MTLUwFA?iLiinLSLSpLGAINTMTTS^^^^ 

mhivIJgvglgtlfsrsviafevlkwagaayliwlgioowraagaid^ 

siASTOSRRHLFORAVFVNLTNPKSIVFLAALFPOFIMPOOPOLMOVIVL 
Gim^SSJ^VMIGYATLAOBIALWlRGPROMKALNRIFGSLFMLVGALL 

ASARHA . ^ 

>trembi:AE004104:AE004104.3 ..; sq_leD. 205 

; sq_type: p 
; al_start: 1 
; al stop: 204 

;D'i^wiA?irii;v"FsLAPGSGTV«SlS«GLSVGTRHSLGAIIGLQlGL 



ACHIVLVGIGIGALVAOSALAFTLIKWIGAAYLVWLGIQKWRDRAPLTAT 
TTSHELSQAALLRKAVLINLTNPKSIVFLVALFPOFIDPTRDHWPQFLVL 
GITTVTIDAIVMFGYTALAAQLGRYIRSPNIMTRMNKLFGSMFMGCGMLL 

ATAKA . , 

>>trepbl :ae004937 : AE004937_6 gene: ■PA5249-; product: 'hypothetical protein ; 

Pseudomona 

; fa frame: f 

; fa'initn: 561 

; fa'initl: 292 

; fa_opt: 579 

; fa_2-score: 687.2 

; fa_bits: 134.1 

; fa~expect: 1.9e-30 

; 6w_score: 579 

; 6V_ideat: 0.42 0 

; sw_overlap: 207 

>YigK . . 

; sq_len: 2 06 

; sq_offset: 1 

: sq_type: p 

; al_start: 1 

; al_stop: 206 

; al di splay_star t : 1 

MTLEWWFAYLLTSIILSLSPGSGAIBTMTTSLNHGyRGAVASIAGLOTGL 
AIHIVLVGVGLGTLFSRSVIAFEVLKWAGAAYLIWLGIOQWRAAG- AIDL 
KSLASTQSRRHLFORAVFVNLTHPKSIVFLAALFPOFIMPOOPOLMQYIV 
LGVTTI VVDIIVMIGYATLAORIALWIKGPKOMKALNKIFGSLFMLVGAL 
LASARBA 

> treabl ; AEC04937 : AE004937_6 

; sq_len: 209 

; sq_type: p 

; al_8tart: 1 

; al_stop: 207 

; al display start: 1 

MLVSTWFAFFLACWAISLSPGAGAIASMSCGLQYGFARGYWNALGLQIGL 
ALOIAIVAAGVGALLATSALAFSLIRWFGVAYLVYLAVROWOAPPOALST 
DGERPLGRPLTLVLRGFLVNASNPKAVIFWLAVLPOFIDPHOPLLAOYLI 
MGGTMIVVDLIVMAGYTGLAARVLRVLRSPROQKLVNRTFASLFVGAAGL 
LATVRR A PL 

>>tre!nblnew:AE016774 :AE016774_197 gene: "PPOigB-; product: "transporter. LysE family* 
Pseudo 

; fa_frame: f 

; fa_initn: 495 

; fa_initl: 264 

; fa_opt: 538 

; fa_2-score: 639.4 

; fa_bits: 125.3 

; fa_expect: 8.9e-28 

; sw_score: 538 

; sw__ident: 0.381 

; sw_overlap: 210 

>yigK . . 

; 6q_len: 206 

; s q_o f f 6 e t : 1 

; sq_type: p 

; al_start: 1 

; al_stop: 206 

: al display start: 1 

MTLEWWFAYLLTSIILSLSPGSGAINTMTTSLNHGY- RGAVASIAGLOTG 
LAIHIVLVGVGLGTLFSRSVIAFEVLKWAGAAYLIWLGIOQWRAAGAIDL 
RSLASTO- - -SRRHLFORAVFVHLTNPKSIVFLAALFPOFIMPQQPQLMQ 
YIVLGVTTIVVDI I VHI GYATLAQR I ALWI KGPKOMK ALNKI FGSLFMLV 
GALLASARHA 

> trembl new :AE01 6774 :AE016774_197 . . 

; Eq_len: 210 

; sqtype: p 

; al_start: 1 

; al_stop: 208 

; al_di splay_Btart : 1 

MSMEVWLGFFAACWVISLSPGAGAIASMSSGLOYGFWRGYWNALGLOLG 
LIMOIAIIAAGVGAVLAASATAFOVIKWFGVGYLVYLAYKOWRAL-PMDM 
SDESGVRPIGKPLSLVFRGFLVNISRPKALVFMLAVLPOFLNPHAPLLPO 
YVAITVTMVTVDLLVMAGYTGLASHVLRMLRTPKOOKRLHRTFAGLFIGA 
ATFLATLRRAPV 



